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How Pittsburgh 


Color Dynamics 
Contributes to 
Protection of Your 


Teach your students how scientific use of the energy 
in color reduces eye fatigue, accidents and absentee- 


ism—improves quality and 


7 AINING of skilled shopmen is no 
longer limited to teaching them 
about metals, machinery and methods 
More and more industry is recogniz- 
ing the influence of physical and 
psychological factors upon workmen 


That is why so many educators in our 
vocational schools 
now include Pittsburgh's COLOR 
DYNAMICS in their courses 


industrial and 


This painting system is based upon 
the reactions of human beings to the 
enerey in color. Tests have proved that 
some colors stimulate, others are rest- 
ful, still others depress—even cause 


irritation and discomfort 
in COLOR DYNAMICS, 


classified according to their energy 
on machinery 


colors are 


; 
Focal colors assist 


concentration. Fye-rest colors relax 


the eyes and ease nervous tension 


quantity of production. 


Morale-buildingcolors promote cheer- 
fulness and restrain mental depres- 
sion. Safety colors warn workers of 
impending dangers. 


Shop executives are learning that by 
proper use ot the se colors on ma- 
chines, walls, ceilings 
more work per and more 
man-hours per man result! No better 
proof of this fact can be offered than 
the improvement in production and 
morale wherever COLOR DY- 
NAMICS has been applied. 


floors and 
man-hour 


Begin now to teach COLOR DY- 
NAMICS in your Write 
today tor a tree copy ot our book 
which explains this new painting 
method. Packed with interesting data 
and practical suggestions, it is an 
excellent textbook. Pittsburgh Plate 
Glass Company, Pittsburgh 22, Pa. 


school 


Pi TSBURGH Pa NTS 


PAINTS « GLASS . 


CHEMICALS . 


BRUSHES e@ PLASTICS 


Paint RIGHT with Color Dynamics 
Paint BEST with Pittsburgh Paint! 


The benefits of COLOR DYNAMICS 
are made more enduring when you use 
Pittsburgh's high-quality paints. 


WALLHIDE—available in four types: FLAT— 
a velvet-like finish; SEMI-GLOSS—with 
higher sheen; GLOSS — with enamel-like 
sheen; PBX—extra-durable finish can be 
washed frequently. 


LAVAX PBX ENAMEL—for woodwork, furni- 
ture or metal trim. Brushes out freely and 
easily to a smooth, satin finish. 


FLORHIDE — for wood or metal floors and 
steps. Quick-drying, tough, can be 
scrubbed with soap solutions. 


LAVAX MACHINERY ENAMEL —a durable finish 


impervious to grease, grime or dirt. 


SEND FOR A COPY OF THIS BOOK! 


AR DYNAMICS IN 
* this new painting 
system and how an use it in yous 
piant. Mail this cou for your FREE copy 


Pittsburgh Plate Ciass Co.. Print Div., 
v.29. ‘eh 22, Pa. 


@ Our booklet 
INDUSTRY" —ex 
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South Bend 16° Lothes in The Technological Institute of Northwestern University 


Tomorrow's top men of industry are in your 
classes today. The training they are receiving 


will gauge their future success. It is important 





that they acquire a thorough knowledge of basic 


industrial processes and methods. This is nec- 





essary in order to keep pace with the rapid 


progress of technological sciences. Consequently, 


TEACHING HELPS — CATALOGS 

Write for Bulletin No. 21 which describes practical shop courses command an important 

booklets, operator's manual, movie films, 

wall charts, etc., available for instructional 

purposes. role in their education. Let their success reflect 
Ask for Catalog 100-G for Lathe infor- 

mation, Catalog No. 400 for information 


on Drill Presses. the thoroughness of your teaching. 


@.sOuTH BEND LATHE WORKS 


N 
4 BUILDING BLTTER TOOLS SINCE 1906 + 466 EAST MADISON STREET, SOUTH BEND 22, INDIANA 





FINE TRAINING... 
rates Snap-on Tools 


Your students are the skilled mechanics of the future 

the logical reason why you should acquaint them during 
their training period with fine Snap-on Tools — the choice 
of better mechanics everywhere. Using modern Snap-on 
Tools means early development of superior workmanship, 
speed, dexterity. These are attributes that reflect credit 
to you in growth of students to capable mechanics. 


SNAP-ON TOOLS CORPORATION 


8074-8 28TH AVENUE KENOSHA, WISCONSIN 





Sturdy Sjéstr6m Work Benches— 


@ Ideal for school shops where long life and 
maximum utility are a “must’’. 

e@ Attractive heavy duty construction—natural 
finish maple and birch, with stout 24” edge 
grain tops; tops and bases bolt reinforced. 
Four types—single (52” x 22” x 32”) and two 
student (52” x 36” x 32”) types; with or with- 
out tool drawers of durable dovetailed con- 
struction. : 

Equipment for each student—continuous screw 
vise with ample 4° x 7” jaws, metal bench 
hook and dog. 


Write Today for Prices and Specificetions. 


JOHN E. SIOSTROM COMPANY 
1715 N. Tenth Street, Philadelphia 22, Penna. an 





ARTS AND VOCATIONAL EDUCATION, February, 1949 
Milwaukee St., Milwaukee 1, Wis. Entered as Second-Class Matter January 2 
Subscription price in the | Ss Canada, and 


INDUSTRIAL 
540 N 


Volume 38, No. 2 
1914, at the Post Office at Milwaukee 1. W 
ountries of the Pan-American Union $ 


NEW GREENLEE 
SOCKET CHISELS 


WITH HARD-WEAR HANDLES 
OF TOUGH, TRANSPARENT 
GREEN TENITE 


The latest thing in chise 


titred with handsome ew 


GREENLEE Hard-Wear Han- 


dles. Tough hammer and 


pound them all you like 
Wearher-resistant wert, 


iry, hot or cold, weather has 


no effect on these new fhan- 


dles. Long-lasting blades 
! See 


ne-cutting edges 


lealcr 


SPECIAL OFFER... ONLY 10c for HANDY GREENLEE WOOD- 
WORKING CALCULATOR quick solutions to countless wood working prob 


lems. Converts linear to board feet, gives slope per foot, nai! and bit sizes, etc. 6” 
diameter. Send coin to Greenlee Too! Co., 2022 Twelfth Street, Rockford, IMinois. 


Published monthly July and August, by The Bruce 


under the act of Mare 
ren. $3 Single copies. 35 cent 


except Publishing 
1879 


$2.00 per year 
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BENCH GRINDERS 
Around Your School Shop 


for CORRECT SHOP 
PRACTICE! 





AT THIS 
LOW PRICE 


YOU CAN USE SEVERAL 


BENCH 
GRINDERS 


KEEP THEM HANDY 


ye am Cs 





ae eee cee V enees Femeen 
for 


MANY PRACTICAL FEATURES! 
@ Constant speed Black & Decker 1/4 H.P. motor gives Your Students! 


ample power for “run-of-shop” jobs— yet is eco- 
nomical to run. 


@ Full-size bearings on rotor and wheel spindles, cov- 
ered by protective sleeves. 


eee ean HANDLE 


@ Base equipped with four rubber feet for benchwork indi H hi ffi 
use, or units may be quickly bolted to new stream- Gri ing, Wire Brus ing, Bu ng! 
lined pedestals fer spotting anywhere in the shop. Keeping tools sharp and clean is the mark of a good 

mechanic. And you'll find it’s easier to train your 

@ Wheel guards are cast integral with the motor hous- students in these correct habits when you install several 
ings. One medium 6” Grinding Wheel and one 6” Black —e a Sa a ao — 

Pe rg ey ss easy reach . . . at strategic points in your shop. ese 

Wire Wheel Brush ere = _ sturdy, well-balanced Bench Grinders are poet me 

to buy--economical to operate—-sure to increase the 

efficiency of your training. With grinding wheels, they 
clean and sharpen tools, do many types of grinding and 
metal removing. With B & D “‘Whirlwind”’ Wire Wheel 

Brushes, they remove rust; prepare surfaces for paint- 

ing; clean valves, spark plugs and other gummy, dirty 

automotive parts. Ask your nearby Black & Decker 

Distributor for a demonstration. 


aIIP 
Write for free catalog to: The Black & 
Decker Mfg. Co., 680 Pennsylvania Ave., 
2) Towson 4, Maryland. 


PORTABLE ELECTRIC TOOLS 








ee 
= | ~~ => LEADING DISTRIBUTORS EVERYWHERE SELL 
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Aunbeam 


STEWART] 


THE BEST INDUSTRIAL FURNACES MADE 


HUNDREDS OF THESE SUNBEAM STEWART 
FURNACES ARE IN THE VOCATIONAL DEPARTMENTS 
OF TECHNICAL SCHOOLS 


Because Sunbeam Stewart units have been designed 
for efficient production heat treating in small shops 


Smal! Forge 


le> 


treating and vocational training work. For student ™» 


and tool rooms, they ore widely recognized as 
standard equipment for all types of industrial heat 


instruction and reference write for our free “Guide 

to Furnace Selection.” Aids in determining the type {-* 
of furnace best suited for any work. Also ask for 

the new Data File on school units. 


SUNBEAM STEWART INDUSTRIAL FURNACE DIVISION 
OF SUNBEAM CORPORATION (fermery cHicaco FLEXIBLE SHAFT CO.) 
Main Office: 4433 Ogden Ave., Dept. 114, Chicago 23, Ill 
New York Office: 322 W. 48th St., New York 19, N. Y. 


Bench Oven Furnace Triple Purpose Combination “E” Triple Purpose Combination “D” Dual Combination 


: TRONG 








Re , 


Columbian 804 Steel 
Welded Workshop Vise 


With Handy Removable Pipe Jaws 


The Columbian 804 Work 
Shop Vise is a rugged all- 
purpose vise of steel con- 
struction — fabricated by 
erc welding. Front and 
back jaws are welded 





from heavy steel. Screw 
and handle are cold 
rolled steel. Each Colum- 
bian 804 is finished in red 
enamel and packed in 
individual cartons. 


~ Columbian Workshop Vise 


* Columbian Continuous 
Screw Woodworker's 
Vises are furnished with 
hard wood handles — or 
may be equipped with 
ADJUSTABLE STEEL 
HANDLES as above, to 
eliminate handle break- 
age, speed operation and 
provide extra leverage. 


THE COLUMBIAN VISE & MFG. CO. 
9022 Bessemer Avenue . Cleveland 4, Ohie 
THE WORLD'S LARGEST MAKERS OF VISES 


New TOOL HOLDERS MAKE 
MORE PROFIT ON EVERY 
OPERATION 


With ARMSTRONG TOOL HOLDERS you can take advantage of the 
new high speeds and heavier feeds of the newer cutting materials, 
without revolutionary changes or costly experimentation. They are 
the most profitable tools obtainable; the lowest in initial cost, the 
longest in service and most economical in use, for all incorporate the 
basic ARMSTRONG Principle of small interchangeable cutter-bits in 
permanent drop forged shanks. They are the most readily obtainable 
tools, too, for they are stocked by all leading distributors. 


WRITE FOR CIRCULARS DESCRIBING: 
(1) ARMSTRONG Carbide TOOL HOLDERS and ARMIDE 
(Carbide Tipped) Cutters. 
(2) ARMSTRONG C A TOOL HOLDERS and ARMALOY 
(Cast Alloy) Cutter-bits 


Write for NEW S-48 Catalog just released. 


ARMSTRONG BROS. TOOL CO. 


“The Tool Holder People” 


5222 W. ARMSTRONG AVE CHICAGO 30, U.S.A. 
New York ° San Francisco 
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BIG LATHE FEATURES MAKE THE SEBASTIAN 
“FIRST IN TEACH-ABILITY”’ 


f of Sebastian Lathes: 





Following are some of the out: di 


TAKEN TAPERED ROLLER BEARINGS 
on all shafts in headstock. 


OVERSIZED, HEAT-TREATED STEEL 
GEARS in headstock 


APRON CONTROL fer start, stop, and 
reverse of lathe spindle. (Stenderd on 
lathes with 10’, 12’, and 14° beds.) 


REVERSE IN APRON for feeds. 


- 


ACCURACY .0005” at every point of 
alignment. 


57 FEED AND THREAD CHANGES. 
TAPER GIBS throughout. 


AUTOMATIC SPLASH LUBRICATION for 
all gears in headstock. 


LARGE HOLE through spindle. 


ALL OF THESE ITEMS ARE SUPPLIED AS STANDARD EQUIPMENT, 
INCLUDED IN BASIC LATHE PRICE: 
MOTOR & WIRING * REVERSING SWITCH © TOOL POST 
COOLANT PANS © SPINDLE SLEEVE © CABINET LEG 


THREADING DEPTH STOP 


FACE PLATE © DOG PLATE 


LEVELING SCREWS & PLATES 


CENTERS © ‘WRENCHES 


in addition to above items, Apron Control ond Center Leg are also included os 
standard equipment on lathes with 10’, 12’, and 14° beds. 


BUILDERS OF 
WORLD-RENOWNED 
“KING” BORING & 
TURNING MACHINES 


Students trained on a Sebastian Lathe are right 
at home when they start work in a machine 
shop. Often they're called upon to operate 
another Sebastian, widely used throughout in- 
dustry. And even on big, expensive engine 
lathes, they find no construction or operating 
feature essentially different from what they’re 
familiar with in a Sebastian. 

Typical is the time-saving Sebastian 2-Station 
Control—one control at the apron, the other 
at headstock. The Apron Reverse has operat- 
ing handle right on the apron. Other out- 
standing Sebastian features and items furnished 
as standard equipment are listed at the. left. 


Built to traditional King standards of quality 
and precision, the modern Sebastian offers def- 
initely “more lathe for your money.” Write 
today for new Catalog S-1, featuring Standard 
Type “R” Sebastian Lathes. Make your own 
comparisons . . . we're confident you'll find the 
Sebastian best qualified for student training. 








(American Steel Foundries ) 





KING MACHINE TOOL DIVISION 


CINCINNATI 29, OHIO 
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@ There's no better way to crouse 
a shop student's interest than to 
give him good tools to work with. 
For example, a saw that cuts clean, 
fast and true... an Atkins “Silver 
Steel” Circular. Atkins cutting 
performance helps the pupil learn 
faster, because he gets good 
results right from the start. The 
Teacher's job is mode far easier. 
Atkins help the school budget, too, 
ATKINS Ne. 37 Teeth because of the way their “Silver 

Mitre Sew Steel” holds an extra-keen edge 
under hard usage. Judged by any 
standard, it's good practice to 
specify Atkins. 


NOTE: While Atkins manufactures 
saw blades and tools for every 
cutting job, it does not manufac- 
ture power saw machines. It does, 
however, furnish blades to many 
of the leading manufacturers of 
such machines. 





ATKINS No. 2 
Rip Saw 


in 
« 
rr? 


MEMES «. c. ATKINS AND COMPANY 


Nome Office and Factory 
402 S IMinots Street, Indianapolis 9, Indiana 
Branch Factory: Pertiand, Oregen 
Branch Offices: Atiants + Chicago + Mew Orieans + New York + San Francisco 


MAKERS OF BETTER SAWS FOR EVERY CUTTING JO8 





140 S. CALIFORNIA AVE. 





IMMEDIATE SHIPMENT! 


Hargrove Hand Screws and No. 640 “|” Bar Clamps are favorites of 
school shops and industrial users 

Cold-drawn steel spindles of the Hand Screw provide long, satisfactory 
service, jaws are of selected maple. Fluted handles give good grip 
under all working conditions. Acme thread offers minimum frictional 
resistance. Openings are from 3 in. to 14 in. Available with adjustable 
or non-adjustable jaws 

The Hargrave No. 640 “I” Bar Clamp is designed for the hard every 
day grind of production. It is rapid and powerful. Notches in web 
permit quick action, no slipping. Screw is steel, heat-treated to prevent 
bending or battering of thread. Openings from 2 ft. to 10 ft. 


WRITE FOR CATALOG 
showing complete line of Hargrave Clamps 
— from 44 in. to 10 ft. openings from ‘2 in 
to 16 in. deep 


Teitid. Tools 


THE CINCINNATI 
TOOL COMPANY Waverly & Main Aves 
[ Cincinnati 12, Ohio 


WALLACE 
“’ MACHINE - OF - THE - MONTH” 


No. 46 LATHE 


Nine variable speeds 
from 550 to. 2400 r.p.m. 
Automatic - tensioning 
belt drive. Hardened 
steel spindle with taper- 
roller bearings for end 
thrust. Swiveling head- 
stock for face plate 
work to 30” diameter. 














Here is a lathe equipment of which you can be proud! 
Sturdy design, precision machining, insures accurate and 
trouble-free operation. The variable speed drive and heavy- 
duty headstock invite its use for metal-spinning as well as 
wood turning 


Swivelling headstock gives unlimited capacity for face plate 


and center turning work 


Write today for bulletins and prices we also manufac- 
ture quality Universal Saws, Cut-off Saws, Bandsaws, 
Jointers, Mortisers, Shapers, Oilstone Grinders, etc 


J.D. WALLACE & COMPANY 


CHICAGO, ILL. 
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Easy 
Adjustments 


make the 


CRESCENT 
BAND SAW 


handy for students to operate 


— 


Students perform wood-cutting oper- 
ations quickly and safely with this 
Crescent machine (32” and 36” sizes) 


Adjustments are made fast and with littie effort, on a Crescent 
Band Saw. Within easy reach of the student are the table- 
tilting lock lever, the spring counterbalance, the upper guide 
bar adjustment, and the starting switches. 

Students trained on Crescent Band Saws are “right at home” 
in industry; their performance is a credit to you. For more 
than fifty years, woodworking plants everywhere have equipped 
with Crescent Woodworking Machinery. 

Follow the good example of other successful department 
heads and shop instructors: Specify Crescent Band Saws on 
your requisitions. 

Your nearby Crescent distributor can furnish Crescent Band 
Saws in three types: Direct motor drive. V-belt drive. Belt 
drive. And he can supply them on easy credit terms. Ask him 
for complete details. 


ROCKWELL MANUFACTURING COMPANY 
LEETONIA, OHIO 


Gra: MACHINE DIVISION 


The complete Crescent line also includes Planers . . . Sow Table. . . Shaper... 
Lathe .. . Mortiser . . . Disk Sander . . . Tenoner . Jointers (8"-12"-16") 


Use coupon below, to request 
free copy of Crescent catalog. 


TEAR OUT COUPON AND MAIL TODAY! 


CRESCENT MACHINE DIVISION 
902 Pine Street, Leetonia, Ohio 
Send me, without obligation, a copy of the Crescent Woodworking Machinery catalog. 


Name 
Position 
School 
Address 


City a - . ( ) State. ry 
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NEW .:, ALUMINUM LEVEL 


accurately and permanently set vials 











$630 No. 624—24” die cast 


aluminum level 
Slightly higher in the West 
(others 18" to 30° — $5.50 to $7.20) 








A level’s a level until you look into its quality, of its white vial wells — how well they’re protected 
durability, utility, design. Then — a level can be _ by solidly set glasses. Think of the convenience 
a thing of beauty, a tool to help your students project of the two level vials and four plumb vials. . . 
their ever-increasing skill to the precision work they how long the smooth aluminum die cast frame will 
turn out. last, even with roughest school-shop use. 

Take a new Millers Falls die cast aluminum level Make you want to equip each workbench with one? 
in hand. Feel its keen balance and highly polished, See your hardware dealer soon! Millers Falls Com- 
precision-ground faces. Note the superb visibility pany, Greenfield, Mass. 


MILLERS FALLS 


‘v7 MILLERS FALLS TOOLS 
Let MORGAN Solve SAW_FILING:. 


Your 
V 5 E This ONE Machine 


automatically files and joints 














Problems HAND, BAND, 
CIRCULAR Saw 


Morgan Vises 
— 


. . The Foley Saw Filer is ideal 
represent more for sharpening saws used by 
é , students in school shops. It 
than a quarter P keeps them in tip-top shape 
. ; faster and better than by 
of a century of hand filing. Used by Army 
seal 2 Navy hundreds of manual 
experience in training departments and industrial plants 
manufacturing The Foley is the only machine that files TYPICAL 
and joints all hand, back and mitre box SCHOOL 
vises Made of saws from 3 to 16 points per inch, cross- 
: cut circular saws up to 16° diameter ( 24” USERS 
quality materials optional), and band saws up to 24 long 
) Patented jointing principle auotmatically 
and exacting evens up large and small teeth, so saws Berea, Ky.; Board 
' ot bag = om cleaner stay sharp of Education, Cleveland, Ohio; Boys 
workmanship, pee ge po ong eae Save tose Geeenage Technical H. S, Milwaukee, Wis.: 
Geis chee ane 3 AY TRIAL OFFER pg ge a Charleroi, 
d nail aie You may have the privilege of using the eGeads Public Scheels, Red- 
ready an abie Foley Saw Filer in your own shop for 
: 30 days. Write or send coupon for detail 
to give the ut- and list of school users ‘a 


Berea College, 


Calif Stout Institute, Me- 


f 

most in industry / Olfy j 
SAW FiLER 

and school shop R 


FOLEY MPG. CO., 3318 N.B. Sth St. Minneapolis 18, Minn 
"lease send full information on 30-Day Trial Offer and list o 
school users of Foley Saw Pilers 


service 
* Write for Catalog and Prices 


Name 


MORGAN VISE CO. Address 


100 N. Jefferson St School 
Chicago 6, Ill , 
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NOW An G4. Tool for Practically 
Every Instructional Need +... Shop 


Built to Industrial Standards 
Priced for School Budgets 











Detailed, illustrated literature is avail- 
able on each Atlas tool shown here. 
Send a postcard today for your free 


copies. 





When you make up your equipment 
requisitions this year, keep in mind these 
low-cost, industrial-quality tools. Atlas 
now can provide you with tools for in- 
struction in practically every type of 
operation in metal or wood — ruggedly, 


‘accurately-built tools that can stand 


inexpert student use and give you years 
of dependable service. Atlas tools simplify 
instruction — encourage students to make 


the most of their shop time. 


ATLAS PRESS COMPANY 


271 N. PITCHER ST.» KALAMAZOO, MICHIGAN 


MATCHED PRECISION 7 


MACHINING AND 


° 
WOonw 





FEBRUARY, 








time-saving, work: improving, cast cutting 
techncal bolletias 0” 


SPECIAL FILE TYPES 


containing practical information of 


WHEN, HOW and WHY 


to use them for Aluminum, Bobbitt, Bross, Bronze, 
Copper, Mogresu™. Die Castings, Cost Iron, 
Malleable iron, Mild Steels, Annealed Too! Steels, 
Sroinless Steel, Plastics, Die Making, Lothe Filing 


Precision Work 


Originally prepored ond used os individvel 
odvertisementt, now reproduced end bound in 
pomphiet form for the wee of industrial menoe® 
ments, purchasing ond production heods, shop 
foremen ond key mechonics 


Usa 





vidence 1, R. 1. 
EX NICHOLSON FILE CO. — => 





er me Fume Tees 


Se 


a 


eens me oneee 


~ " 
to, wm see rar oe — ee * 


= 











MOLSON FILES 00 cvcer ronrace J 


FREE! 
Ween practical help 


FOR TRAINING-SCHOOL MANAGEMENTS AND INSTRUCTORS 


With Nicholson, the manufacturing of files has had 
New Nic holson de- 
signs and developments are unending. Nicholson- 
built file-making machinery is the 
ind efhcient. 


the study of four generations. 


most modern 


To keep pace with industrial progress and modern 
produc tion systems, Nicholson goes out into the field 
to study filing needs on the basis of “end results”... 
eneta, 


*és.A. - 


...how proper files and filing methods can serve 
production managements in the saving of work- 
men’s time (which is worth many times the cost of 


the files themselves) and in the doing of better jobs. 


* Nicholson service starts in the training school. As a help 


in your educational work, send, for instance, for the above 


illustrated pamphlet, “10 SPECIAL FILE TYPES.” State num- 
ber of copies needed for your reference library and for judicious 
distribution among your teaching staff. 


NICHOLSON FILE CO. © 47 ACORN STREET, PROVIDENCE 1, RHODE ISLAND 


"eae <a 


NICHOLSON FILES von every runross 
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> This Issue 


The February issue of 
VocaTIONAL Epucation, for some 
always been the Testing number. The offering for 
this month, therefore, is also aimed at giving an 
impetus to the more extended use of objective test- 
ing in our school shops. 

Accordingly, tests on woodwork, 
trical work, general shop, mechanical drawing, 
aeronautics, and leatherwork, have been included 
However, the problems and projects section has not 
been overlooked, and articles on woodwork, metal- 
work, patternwork, machine shop, and carpentry 
have been inserted 

There also is a good article on cutting fluids, 
which the machine-shop instructor may well em- 
body in the related work for his classes 


INDUSTRIAL ARTS AND 
years past, has 


plastics, elec- 


> Our Next Issue 


As in previous years, the March number of 
INDUSTRIAL ARTS AND VOCATIONAL EpUcATION will 
be dedicated to those who must plan and equip 
school shops. 

There will be shop layouts, course outlines, and 
articles on shop organization, as well as useful prob- 
lems and projects. 

The equipment and supply lists for metalworking, 
automotive, electrical, woodworking. print, and 
drafting classes also may be found quite helpful by 
some of our readers 


> This Month’s Cover 


The cover picture shown this month presents a 
logging operation which is common wherever log- 
ging is done. The man and his team pictured here, 
are skidding a large hardwood log near Elk River 
for the West Virginia Pulp and Paper Company. 
Photograph by B. W. Muir. Courtesy of U. S. 
Forest Service. 


>» Coming Conventions 


16—22 


Jan Annual Printing Education Week. 
This special week is sponsored by National Graphic 
Arts Education ‘Association, 719— 15th St., N.W., 
Washington 5, D. C., in co-operation with the Inter- 
national Benjamin Franklin Society, Inc., and The 
Franklin Institute. 


' 


Jan. 20-23. American Library Association at 
Chicago, Ill. Headquarters, Edgewater Beach Hotel 
Secretary, John M. Cory, 50 East Huron St., Chi- 
cago 11, Ill. 


Jan. 27-29. American Association of Physics 
New York City. Headquarters, Colum- 
Chairman, H. K. Schilling, Pennsy] 
Penn State, Pa. 


Feb. 3-4. Pennsylvania State School Directors 
Association, at Harrisburg, Pa. Headquarters, Penn 
Harris Hotel. Secretary, P. O. Van Ness, 222 
Locust St., Harrisburg, Pa. 


Teachers at 
bia University 
vania State College, 


Indiana Industrial Education Asso- 
Run State Park. Exhibits chair- 
High School 


ipr 28-30 
ciation, at Turkey 
man. Gordon O. Johnson, Shortridge 
Indianapolis 7, Ind 





Encourage your students to contribute to 


the March of Dimes, January 14 to 31. 
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6” Jointer, Model P-910. Rabbets to 12", planes rib- 
bon thin. Accurate depth gage and miter gage. Fence 
2914" long, 4%" high—stops provided at 45° and 
90° positions. Speed: 4200 r.p.m. Full protection 
safety guards. Price: less motor, switch and machine 
base, $107.00 


hnicia® 


to rec 


With Walker-Turner Machine Tools installed in the school 
shop, student trainees become technicians ...on the same 
record-setting production machines industry uses to work 
metals, plastics and wood. 


Sturdily built, they will take abuse from unskilled hands. 
Low installation and maintenance costs make them ideal 
for modest budget requirements. Ease of operation and 
extra-safety features permit students to concentrate on their 
project rather than the machine. 


For complete catalog, write to Walker-Turner Division, 
Kearney & Trecker Corporation, Plainfield, New Jersey. 


RADIAL SAWS * BAND SAWS 
RAR EAE OB iic saws + TABLE SAWS © JOINTERS 
DRILL PRESSES * TILTING ARBOR SAWS 
TOOLS THES * BELT & DISC SURFACES 


14” Band Saw, Model BN-905. Cuts full range of 
materials. Blode speeds with standard motor—175 
to 4630 s.f.m. Slo-speed motor speeds, 61 to 1950 
s.f.m. with reduction gear assembly. Toble tilts to 
45°. Full safety features. Price: less base, motor, 
gear assembly, ond belt guard, $146.60 


Variable Speed Lathe, Model L-1152. Swing over 
bed, 12”; over gap, 15”. 38” between centers. Out- 
board mounting provided for face plate. Speeds: 
2” pulley, 240 to 2000 r.p.m. With 4” pulley, 460 
to 3750 r.p.m. Price: less motor, $172.55 


SOLD ONLY BY AUTHORIZED INDUSTRIAL MACHINERY DISTRIBUTORS 





Evaluation of Test Results 


JOHN A. JARVIS 
Assistant Professor 
The Stout Institute 
Menomonie, Wis. 


When tests are given and the results of those 
tests are used to assign marks, it becomes 
necessary to evaluate the tests given to ascer- 
tain if they are reliable measuring instruments 
One of the better methods now available for 
the evaluation of tests is the analysis of 
variance. Analysis of variance has been used 
successfully for. many years in other fields 
and its many applications to educational prob- 
lems are now being explored 

To demonstrate test evaluation by this sta- 

tistical procedure, developed by Hoyt," a real 
problem is taken as an example. A forty-item 
fifty-minute test was given to two classes in 
freshman electricity at The Stout Institute 
containing a total of 42 students. This test 
with answers appears below: 
An electrical line is transmitting 550 
watts at 220 volts, the voltage of the 
circuit is then lowered to 110 volts, 
the power being transmitted remaining 
at 550 watts, the power loss in the 
line by this action has been (a) 
doubled, (6) reduced by %, (c) mul- 
tiplied by four, (d) none of these 


ep i 


If a wire is 1/16 of an inch in diame- 
ter, what is its area in circular mills? 
(a) 62.5, (b) 3600, (c) 360.0, (d) none 
of these. 

. If a heating appliance is rated at 1000 
watts and draws 5 amperes, what is its 
voltage rating? (a) 200 volts, (6) 110 
volts, (c) 100 volts, (d) none of these 
A lamp which is rated 30 watts, 110 
volts, will draw what current in am- 
peres? (a) 3.67, (b) .27, (c) .37, (d) 
none of these. 

. When the current flowing in the lamps 
shown is 2, 4, and 8 amperes respec- 
tively, what is the total current flowing 
from the source? (a) 14 amperes, (b) 
1 1/7 amperes, (c) 64 amperes, (d) 
none of these. 


‘Hoyt, Cyril, “Test Reliability Estimated by Analysis 
of Variance,” Psychometrika, Vol. 6, No. 3, June, 1941, 
pp. 153-160 


ci 


b) 


c) 


bh) 


6 
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8 
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If two resistances of 12 and 6 ohms 
respectively are connected in parallel, 
what is their total resistance? (a) 18 
ohms, (6) 9 ohms, (c) 4 ohms, (d) 


none of these. 


. When the ammeter in the above circuit 
reads 1.6 amperes, what current is 
flowing through L,? (a) 6.4 amperes, 
(b) 1.6 amperes, (c) .4 amperes, (d) 
none of these. 

. When two resistances of 5 and 4 ohms 
respectively are connected in series, 
what is their total resistance? (a) 4% 
ohms, (6) 20 ohms, (c) 9 ohms, (d) 
none of these. 

The voltmeter and the ammeter are 


9. 


connected in a circuit with a lamp as 
shown. If the voltmeter reading is 110 
and the ammeter reading .5, what is 
the resistance of the lamp? (a) 55 
ohms, (6) 220 ohms, (c) 110 ohms, 
(d) none of these. 


19.8 








FEBRUARY. 


If all four of the lamps in the preceding 
circuit have a resistance of 150 ohms, 
what is the total resistance of the 
circuit? (@) 600 ohms, (6) 37.5 ohms, 
(c) 300 ohms, (d) none of these. 





II. 


Ls) 


. When the voltmeter and ammeter are 


connected as shown, ammeter and volt- 
meter readings taken, the result of 
dividing the voltmeter reading by the 
ammeter reading will be the resistance 
of (a) lamp 1, (6) lamp 2, (c) the 
entire circuit, (d) none of these. 


. In which one of the following is the 


formula for power correctly stated? 
E E P 
(a) I= —, (6) P= —, (c) I —. 
P I E 
(d) none of these. 
If the voltage and amperage to a 
motor is doubled the power supplied to 
the motor will be (a) twice as large, 
(6) four times as large, (c) half as 
large, (d) none of these 
If the output of a geflerator is 10 kw., 
its horsepower rating will be (a) 75 
horsepower, (6) 9.2 horsepower, (c) 
13.4 horsepower, (d) none of these. 
In which of the following is ohm’s law 


correctly stated? (a) I 
R I 
I=—,(c)R =—, (dad) E 
E E 
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4 


4 
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If in 


illustration 16 


the three wire system shown in 
each lamp will take 
AB will 


umperes 


amperes the current flowing in 
8 amperes, (b) 4 


imperes (d) none of these 

















SS | 
If in the three 
above each lamp takes 
in CD is 
5 amperes 


wire system shown 
2 amperes, the 
current (a) 6 amperes, (} 
2 amperes, (c) 
these 


If a motor is rated at 5 hp 


(d) none oi 


and has 
the power 
2.5 h.p 


none oO! 


an efficiency of 50 per cent 
nput to the motor will be (a) 
(b) 25 hp., (c) 10 hp., (d) 
these 

E? 
expression — 

R 
expression IE? (a) no 
ent symbols are used, (6 


R 


Is the equal 
because differ- 
yes, because 


no, bec suse I ER d 
E 
because I — 
R 
If the resistance of 200 
10 ohms and the current flowing in this 
wire is 6 amperes, the voltage drop it 
will be (a) 1 2/3 volts, (b 
( volts (d 


yes 


feet of wire is 


the wire 
60 volts c) 6 
these 

A shunt motor takes a total current ot 
80 amperes at 115 ind the re 
sistance of the armature is .05 ohms 
The resistance of the field is 115 
The current armature 
under the above conditions will be (a) 


none ol 


volts 


ohms 
flowing in the 


2300 amperes, (6) 47 amperes, (¢ 9 


amperes, (d) none of these 


22) 





If each of the lamps have a resistance 
ohms, what is 
sistance of the circuit? 


(hb) 300 ohms. (¢ 500 


of 100 


of these 


23 


) 


23. In the preceding circuit, the ammeter 
measures the current flowing in the (a) 
lamp, (6) lamp and voltmeter, (c) 
voltmeter, (d) wire along 





24) 040HMS 


| 0.4 OHMS 


24. If the current flowing in the wires to 
the above lamp is 2 amperes, the total 
line drop is (@) .8 volts, (6) 2.5 volts, 
(c) 1.6 volts, (d) none of these 


cro 


5 
R, 
25. If R,; = 4 ohms, Ry = 6 ohms, R, = 
8 ohms, and R, takes 3 amperes, what 
is the current flowing through Rg? (a) 
32 amperes, (6) 5 1/3 amperes, (c) 4 
(d) none of these 











amperes 


Matching 

Ohm’s Law 

Electrical energy 

Amperes 

Watts 

Kilowatts 

Generator outputs 
32. Power losses 
(Amperes)* multiplied by resistance di 
vided by one thousand 
Back voltages 
Kilowatt hours 
Horsepower hours 
Watts multiplied by one thousand 
Watts divided by volts 
Kilowatts 
Volts divided by amperes 
Lenz's Law 
Voltage multiplied by amperes 
Voltage drop multiplied by amperes 
Amperes divided by volts 


3. AAAAYA 


34 


35 ——| /#——— 


36. 





38. 


39. 





40. LG} 


After the test was given and scored, a chart 
This 


tes 


was constructed and appears as Table | 
chart is constructed by assembling all 
papers with the highest score, in this case 39 
first; and the lowest, 6 last, with the inter- 
mediate scores in their proper order as shown 
in Table 1. Student No. 1 scored 39 points 
on the test, and each item he had correct is 
indicated by a cross in the appropriate item 
column. The test paper for the second highest 
score, a similar 
manner. This process is repeated for the re- 
maining forty members of the class. The in 
dividual rows and columns are now totaled and 
are labeled t,; and p;. The column t, and 
row p; are totaled and identical results should 
be obtained for each addition. In this example 
1187 is the sum found. This 1187 is labeled 
Sp, and St,. Each t, and p, is squared, and the 
results posted in the column t,? and the row 
p;*. The t,? column and the p,? row are added 
and the totals are labeled St? (35,577) and 
=p,*_ (38,041). Table 2 is now constructed 
The first column in Table 2 is the same for all 
tests to be evaluated by this technique; the 
remaining columns must be computed. The 
second column labeled df indicates the degrees 
of freedom for each variance. The following 
formulae are used in computing these items 
Let K = number of individuals, n = num- 
ber of items 
Degrees of freedom 
k-1 42-1 41 
Degrees of freedom 
40-1 39 
Total degrees of freedom nk-1 
1.679 
Residual = (n-1 


1,599 


37, is now scored across in 


between individuals 


between items 


40 x 42-1 


(40-1) (42-1 
The sums of squares are now computed for 
each source of variance by use of the following 
formulae 
Sums of squares between individuals 
1 St,* — (St,)* 


nk 


40x 4? 


Sums of 


squares between items 
L Sp,? — (3t,)? 

. nk 

1 x 38041 — (1187)? 
42 42x40 


6° 











Mean square for items 


MEAN 
OF SQUARES 


x] KI x] x] x 
1316 () 





KX] KI] KIKI] X|] Xx] xX] x 
KX] RX) XK] KL XE KY, KL X 
KX] KX] KX] XL KE KE KE 
MK] KIX] Ki KL KEK] KIX 
XK] KX} XM] X] XK] KX] Xx] KI XK 
XK] XK] KE KEK] KE KE 
x] K] XP KI KEK] XE x 
Ki XK] XK] XK) XK] XK] XE x 
Ki Mi KE xX) XX] XTX 
Ki MIME KIKI xX) x px 
XK) XX) XK) MX) XI] xXx 
Ki xX) Xi KI] xX) KIX) x 


Ki) xX] MK] MEM] xX) KL KE Kx 
KI] XK] MK) KL KEK) XI x 
K{K;| RM] XIX] XX] xX] Xx 


x1 x) x] x; x] x] x] x] x 

xx] xX} x Tx] x] x] x} x] x] x] x 

KIKEXTXT Xx] xx] x] x] x] x] xT xT x] x 
Residual 


KI KEK] XK] xX] XPM] KEKE XE KY xX 


x| KX] KX} X] Xi XI] x 


SUM 
OF SQUARES 


egree 


4 
= 1.316 
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KIX] XIN EXE KE xX Ix 
41 


Ki] xX) x] x 


4! 





Ki] KIKI XK] xX] x 


xX] X] XX] RK] XxX] KE KIX 
xX] XM] X] X] KX] XTX 
x] XX] xX] XxX) x 


xX] xX] AX] KIX 
KX] XK] XR] XI] x 


X] X] XX] x 


KEM) KEMP KEKE XE XT XK] KEKE KE) XTX] XE XE XE 


x) KIX) KE MEX] KE XIX 
KI] XK] KM) ME RE KE KE KT x 





SOURCE OF 
VARIANCE 
BETWEEN IND 

















BETWEEN ITEMS| 39 


x} xX} xX] X] xX 
RESIDUAL 





x} xX] x} Xx} x 
Mean square for individuals = 


KIM] RM] XP XL 


x] xX] x] x 


by dividing each sum of squares by its ¢ 


x| x} x] x] x] x| x] x] x 
x] x] x} x 
x) XTX) xX] x] Xx) x] x 
x) xX] x} x] x] x 
xixlx |x| x] x 

of freedom. 


KI MK) XM] KEM] KE KEKE ME KEKE x) x 


TABULATION OF ITEMS ANSWERED CORRECTLY BY EACH STUDENT 


XIX] REX] XX 
KIKI] MEX] XM] XK 
XK) MEM] KE XE KI KI x 
be- 


Xi Mi] KIX] xX] xX 


KIME XE KEK] XP XE XM] xX] x] Xp XK] xX] x 
KX) XIX] XK] xX 
xX] KEXP] XPT KE XP] KEM] KE XX] x] Xx 
KIKI] KEKE KEK] ML RT XM) KE 
items 
69) 


Ki KM] MLM) KE ME RE KL 


KIMI MIME) Xx] x 


XIX] XR] xX] KI x 
x 40 — 1187 
42x40 


> 


KIKI MEX] KE XE XTX )x 

KM) MEX] XM) XK) XE X 

Mi ME KEM] KE KEK) KET KEK KX] KE Xx 
i Ki] ME KE KE KEKE XTX 


8 — (5 


34 
295 


2)3/4/5)6)/ 7/8/90] ItI 
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KL KIMI MEK] XE XTX] KE xT x 
KI MEM) KE MEME RE MEK) MTT KE] XY x 
KIKI KE KIMEME KE KEKE] EX] KX] XIX 


total — (between 
44 


tween individuals ) 


Residual 


MIKIMI MEME ERE KEKE KT KEXP EE EE) EE KE AEX 
KI MIMI KI MIKI] MIX 

KEKE KEEP XE XTX] KEKE XTX] x) XE x] x] XE] xX 
MI MEME MEME XT XE KEKE XE] xX) x] KE KEKE x 


KIX] ME XE RK] XE XPM XK] XK) XP xX] xX] x 


KI MK] MK] KX] XE XK] XT XE xX 
squares 
(Xt) (nk — St,) 
nk 
(4 


(118 


= 348 


; SLNZGNLS 
2! 


The mean square column is now computed 


The residual sum of squares is found by sub- 
tracting the sum of squares between individ- 


Residual 
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The mean squares are labeled a, b, and ¢ 
as shown in Table 2 and the reliability of the 
test can be computed by use of the following 
formula 


Tet 


1.316 
1.316 — .1408 
893 


The F column is computed by substitution 
in the following formula 
F,=- 

c 
1.316 
1408 


9.35 = 


1408 


12.60 


F, and F, are used to determine if the test 
results are significant. The result needed here 
for 41 and 39 degrees of freedom* is 2.13 
Since F, and F,, are found to be 9.35 and 
12.60 it can be said that the test results are 


"Lindquist, E. F., Statistical Analysis in Educational 
Research (New York: Houghton Mifflin C: 1940), p. 62 


significant and can be used in assigning stu- 
dent grades 

Table 1 can now be used for an item anal- 
ysis. Draw a line splitting the test into two 
equal halves. Since the scores are in descend- 
ing order and the total test results are signifi- 
cant, it can logically be said that any item 
which the lower (poorer) half of the class is 
more apt to get right than the top, or better 
half of the class, then that item should be 
eliminated from the test, or revised, as may 
seem necessary. The number of right responses 
for any test item for each half of the test can 
be determined by counting the crosses. The 
upper or better half of the class scored higher 
on each of the forty items of this test. The 
item analysis can be carried further by finding 
the percentage difference between each item 
for the halves of the test and dividing by the 
standard error of the difference. This process 
is illustrated below for the first item on the 


test 
N,='6 X=2) 

N, % =28 =76% =P, 
Q,=100 -P, 
Q,=!00- 76 =24 


N2=4 X2=2! 
-4 ~0% - 

No =5, =19% =F, 

Q,=100-R, 

Q =100- 19 =8! 





x, Xo 


SD ! 
owr a + a2 





76X 24 I9 x BI 
2! 2! 





=1265% 
DIFF (R%-R %)=76-19=57% 
A -- = _57_ =4 5) 
SOorr. i2.65 

If the ratio exceeds 2, or more, the item is 
said to discriminate. All items having a ratio 
of less than 2, are revised or eliminated from 
the test. 

This technique, then, provides the follow- 
ing: (1) a means of finding the significance of 
test scores, (2) a means of computing test 
reliability, (3) a conveneint form for item 
analysis that can be used to eliminate or revise 
unsatisfactory test questions 

icciaiaiesadiea —— 

Sprinkle salt on icy sidewalks or mix 
salt with sand or cinders to prevent winter 
falls. 


The Use of Tests in Retail Education 


DONALD K. BECKLEY 
Director, Prince School of Retailing 
Simmons College 

Boston, Mass. 


In developing tests for use in retail edu- 
cation, teachers are facing many of the 
same problems that have been the concern 
of store personnel executives for some 
years. One of the primary problems in re- 
store work itself, is 
selecting students — or workers, who will 
be most likely to prove successful on the 
job. It is only after this selection process 
has been properly developed that we can 
go on to the next, testing problems of de- 
veloping suitable measures of academic ac- 
complishment in retailing courses. Hence, 
in discussing the use of tests in retail edu- 
cation, an examination of the problems to 
be faced and the procedures to be followed 
in selecting employees most likely to prove 
satisfactory should be the first step 


tail education, as in 


Which Students Are Most Desirable? 

In setting up a testing program which 
will aid in the selection of students who 
are desirable and the rejection of those 
who are not, it is of course necessary first 


of all to clarify the standards of desirabil- 
ity. Presumably, far more is wanted than 
scholastic aptitude; it is necessary that the 
student be qualified by personality and 
other factors to do well on the job. This 
qualification requires our investigating the 
broad and still largely unexplored field of 
ascertaining and measuring the qualities 
that make for success in various kinds of 
retail work. 

Fundamentally, this is a problem of 
scientific research, and it narrows down es- 
sentially to finding the answers to these 
three questions: 

1. Who are the good employees and 
who are the poor ones in each job field? 

2. What are the factors which distin- 
guish the good workers from the poor ones? 

3. What devices can be used to ascer- 
tain in advance which people have the 
qualities thought to be desirable? 

These questions are not new ones; they 
have been asked in retail employment 
work and also by some retail educators for 
many years. There have been many inves- 
tigations particularly in the field of selling 
during the past thirty years, with differing 
conclusions. While some testing workers 
found that measures of occupational inter- 
est were most significant, others placed re- 
liance on the salesperson’s gift of words, 


skill in a completion test, or degree of 
extraversion. Others believed personality as 
measured by psychiatric methods to be 
most revealing. It is necessary to face these 
questions anew in attempting to develop 
tests to locate the potentially successful 
retail workers. 


Locating Good and Poor Salespeople 

Because training in retailing is so largely 
for prospective salespeople, it is appro- 
priate in seeking to suggest answers to the 
foregoing questions above to discuss them 
in terms of selecting salespeople. The prob- 
lem, then, is to find some testing device 
which will supplement the interview to 
make possible a more reliable selection of 
good salespeople. Tests for sales prospects 

and hence for prospective students — 
can be developed through the use of ex- 
perimental groups of workers whose good 
or bad features can be agreed upon. But 
what are the standards for success or job 
effectiveness among retail salespeople? 
There is much difference of opinion among 
store executives, customers, and even 
among salespeople themselves as to the 
relative merit of various members of a 
group. Job analysis is useful in defining 
the nature of the duties to be performed, 
but it does not provide any complete solu- 
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tion to the question of who carries out these 
duties most effectively." 

In determining who are the good and 
who are the poor salespeople, a decision 
must first be made as to the standard of 
judgment to be used. Sales effectiveness 
can be judged on the basis of production 
data such as net sales, selling cost, ratio of 
net sales to quota, or some combination of 
these or other objective factors. If such a 
measure is used, nonselling duties and 
special circumstances must be taken into 
consideration. It is possible also to rate 
salespeople on the basis of various personal 
qualities such as initiative, courtesy, and 
the like. In this case, a rating scale must 
be devised, and there is the question of 
who should rate the workers. Finally, there 
is the possibility of using some combina- 
tion of both these types of data as a basis 
for judgment. This inevitably is more com- 
plicated and raises the question of the rela- 
tive weight to be given the various criteria. 

The United States Employment Service, 
which has done much work in seeking to 
develop tests for retail selling, found that 
there was little relationship between the 
ratings of sales production and ratings of 
personal factors. Similarly, there is a lack 
of agreement by store executives even as 
to the relative ratings of the salespeople 
within a department. Of course, these con- 
clusions further complicate the problem of 
finding a definite answer, and yet it is 
clearly impossible to find who the desirable 
workers are until agreement can be reached 


Finding Some Distinguishing Factors 

Assuming for here that it is 
possible to select salespeople who are good 
and others who are poor, the next job is to 
obtain a group to be used for experimental 
purposes in taking tests and filling out 
questionnaires. There are statistical difficul- 
ties involved here in obtaining a represent- 
ative sample, and also the morale problem 
of providing an acceptable answer as to the 
reason for the selection of those being 
tested 

What, then, are the factors that relate 
to the job effectiveness of a retail sales 
person? In general, these would seem to 
fall into two general categories: (1) per- 
sonal factors including age, number of 
years of selling experience, education, 
nationality, and the like, and (2) psycho- 
logical factors such as mental ability, voca- 
tional interests, neurotic tendencies, and 
memory. There is a virtually unlimited 
number of factors which might prove to 
distinguish between good and poor sales- 
people; and it is always possible that some 
factor hitherto thought to be unimportant 


purposes 


cussed also in the writ Er 


'This material di 
vee Business Education World, Mar 


may prove to be one of the distinguishing 
ones 

A recommended procedure is to select 
one factor at a time to be measured, and 
then figure out a means of measuring it 
This may be done through selecting a test 
already prepared, such as one of vocational 
interest or mental ability, or it may require 
the time-consuming task of constructing an 
entirely new test. For the personal data 
information, it may be possible to measure 
through a study of application blank data 
and questionnaire responses, or through 
personal interviews. 

It may develop—as indeed has fre- 
quently been the case in earlier experiments 

- that many of these factors measured do 
not distinguish in any way between the 
good salespeople and the poor ones. On the 
other hand, one or several factors may show 
up as having a definite relationship to job 
performance. If after repeated experiments 
similar results are obtained, then the result 
can be relied upon for pre-employment 
predictions. Many testing sessions may be 
necessary to reach such a definite conclu- 
sion. 


How Can the Factors Be Measured? 

When finally, some basis for distinguish- 
ing the good from the poor has been de- 
veloped, when the method has proved to be 
statistically correct, and when the results 
have been shown to hold up under repeated 
experiment, there will still remain the prob- 
lem of developing the tests, questionnaires, 
or other measuring instruments into a form 


suitable for use with prospective employees, 
and thus with prospective students. This in 
itself is a considerable job, and may require 
much experimental work. There are, of 
course, many other areas of retail employ- 
ment that should be investigated in a sim- 
ilar manner. 


Current Evidence on Retail Testing 

It can be seen that the steps in develop- 
ing measuring instruments for the selection 
of desirable students may be a difficult and 
lengthy process, yet it is an essential one 
for the retail education field. 

What is now being done in an attempt 
to solve these questions? Just as during 
earlier years of investigation, there are a 
number of theories as to the nature of the 
desirable workers. One school of thought 
believes that there is a quality sales ability 
or sales aptitude which can be isolated and 
measured, while others believe that sales 
success comes from a number of factors. 
There is similarly the argument as to 
whether or not there is a sales type with 
qualities which fit well into any store and 
any department, or whether different situa- 
tions as to merchandise and clientele re- 
quire varying personal qualities. 

There is reason to believe that investiga- 
tion in the area of various kinds of verbal 
facility may prove revealing in the identi- 
fication of good salespeople. Possibly there 
is a skill which might be called persuasive 
fluency, or less formally defined as the kind 
of fluency needed in talking oneself into 
and out of various situations. Perhaps also 


A display of representative art metal projects made at the State Teachers 
College, California, Pa. Submitted by Dr. S. L. Coover 
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there is another kind of verbal skill in- 
volved in the use and proper selection of 
words appropriate to selling situations. 
Since selling is quite largely a matter of 
oral demonstration, it is not unlikely that 
skill in using words appropriately may be 
a strong factor here. 

An entirely different area not hitherto 
examined in any detail is that of attitudes 
as they relate to effective selling. For ex- 
ample, attitude toward customers, toward 
management and the job itself, and pos- 
sibly attitude toward various racial and 
religious groups may bear some relation- 
ship to sales success. In any case, these are 
possible factors, and experimentation may 
prove revealing. Scales have been developed 
for measuring attitude in other areas, and 
a similar technique may prove effective 
here. 

There is also the possibility that the 
important factors in selection of salespeople 
all can be identified in a personal inter- 
view that is carefully planned and perhaps 
recorded for later analysis. Thus it may be 
that pencil and paper tests would not be 
needed — though surely there is no conclu- 
sive evidence to show that this is true at 
present. 

All of these are merely possibilities not 
yet fully studied and much work will be 
required to determine their significance in 
measuring salespeople 


Consideration in Student Selection 

It was mentioned earlier that the prob- 
lems involved in selecting satisfactory stu- 
dents of retailing were tied in closely with 
those of selecting retail store employees, 
and that the procedures described in the 
foregoing were necessary in developing 
measuring procedures for both groups. 
There are, however, several additional con- 
siderations that arise in connection with 
the selection of students. Primarily, there is 
the question of the relative importance of 
academic as opposed to vocational aptitude. 
Ideally, of course, there would be a high 
correlation between them, and those stu- 
dents who received the high grades in 
retail salesmanship and comparable courses 
would be most successful as retail workers 
Sometimes to the considerable embarrass- 
ment of teachers of retailing, however, the 
relationship may be just the opposite, and 
the students who seem poorly qualified 
academically sometimes do the best job in 
the stores, and vice versa. Thus, the ques- 
tion arises: is a student to be regarded as 
desirable or successful if he or she receives 
high grades in classes but does a poor job 
in the store? Or should we properly con- 
sider one to be who barely 
passes in classwork yet is well regarded by 
employers? There is the further complicat- 


successful 


ing factor that many students do not plan 
to work for long, and in terms of personal 
success it is hardly possible to compare 
objectively marriage and a career in retail- 
ing. It is unlikely that any definite answers 
can be reached to these questions, yet they 
must be taken into consideration in con- 
templating the use of testing devices in 
student selection. 


An Experiment in Student Selection 

Various attempts have been made 
through analysis of personal data and test 
scores to provide some measure of relative 
student success in retailing. Recently such 
an investigation was made at the Rochester 
Institute of Technology, in which the 
records of a group of outstanding graduates 
and another group of distinctly unsatisfac- 
tory graduates and nongraduates who had 
attended classes there during the past ten 
years were studied. The selection of cases 
for study was made independently by the 
supervisor of the department of retailing 
and the faculty member in charge of stu- 
dent employment on the basis of job ad- 
justment and progress in the field. The en- 
trance test records of these former students 
were checked to discover whether or not 
there were any significant differences be- 
tween the good and the poor group. No 
significant relationship was shown between 
relative job success and intelligence test 
scores. On the other hand, as might be 
expected, there was a high degree of rela- 
tionship between intelligence test scores 
and achievement in the various academic 
courses. Thus there was evidence — con- 
firmed through previous investigations — 
that we can predict with considerable ac- 
curacy academic performance in retailing 
courses as well as in other subject matter 
areas. The only reasonably safe deduction 
that can be drawn here is to be wary of ap- 
plicants with very high or very low intel- 
ligence test scores. Unfortunately, however, 
we cannot yet predict job success with any 
assurance, largely for reasons indicated 
earlier. We have here a tremendous area 
of needed research by teachers of retailing. 


Measuring Student Achievement 
in Retailing’ 

A further stage in the process of develop- 
ing a complete testing program is the build- 
ing of achievement tests for measuring 
progress in meeting course objectives. Rela- 
tively little attention has been given during 
recent years to the construction of tests of 
student performance in retailing, as con- 
trasted with more vigorous efforts to im- 
ement testing in retailing is discussed in con 
detail in the writer's articles in The Journal o 
Business Education Building an Achievement Testing 
Program for Retail Training Oct., 1943, pp. 17-18: and 


nstructing Achievement Tests in Ret 
‘ 


Achiev 


ulerable 


‘ 


ailing Jan., 1944 


prove teaching materials during this same 
period. Hence, although in many areas the 
retailing curriculum has been greatly im- 
proved, we still do not have the tools for 
finding out how far a student has pro- 
gressed in certain directions, we do not 
know how much he knows about a par- 
ticular subject or the field as a whole, and 
we do not generally have the means for 
identifying his strong and weak points. 
This situation is much the same in retail 
stores themselves, and a recent survey of 
training techniques revealed that few stores 
have any adequate means of measuring the 
effectiveness of the training they give new 
employees. 

From the viewpoint of an instructor, a 
well-constructed series of tests could be of 
considerable value in improving instruction. 
The tests could: (1) encourage the instruc- 
tor to be specific in setting course objec- 
tives and to teach in terms of these selected 
objectives, (2) call the instructor’s atten- 
tion to the weak spots in his teaching, (3) 
point out specific course areas in which 
each student is weak, and (4) help the 
student to know how he is progressing in 
terms of the job to be accomplished. Tests 
of a practical nature could be of use also 
as a method of making store executives 
more interested in the work being taught. 


The Content of a Testing Program 

Constructing sound achievement tests in 
retailing is a detailed procedure that is nec- 
essary for efficient teaching, and includes 
these steps: 

1. Analyzing course objectives. It is im- 
possible to know what to test until it has 
definitely been decided what the course is 
planned to do. It is particularly important 
that the objectives be specific ones that 
actually state the knowledge, skills, and 
other types of behavior the student is ex- 
pected to acquire in the course. 

2. Collecting test materials. Once the 
objectives have been clearly stated, a list 
should be made of the specific points of 
information and statements of skills the 
student should acquire in the course. 

3. Deciding upon the use of a test. The 
question next to be decided is how the test 
is to be used. Good tests can serve a num- 
ber of purposes, and the desired use or uses 
should be carefully considered before the 
test is built. 

4. Selecting test situations. The question 
of what types of test situations should be 
used can be answered by deciding upon the 
ways in which students can reveal their 
knowledge of the objectives being 
measured. 

Obviously, the same types of tests would 
not be equally suitable for all retailing 
courses, but in general a desirable achieve- 
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ment testing program might appropriately 
comprise a series of objective or semiobjec- 
tive tests of four kinds: 

1. A general survey examination to be 
given to beginning students. Such a test 
would measure in objective form how much 
a student knows about retailing before tak- 
ing the courses, and thus would be of aid 
not only in measuring achievement during 
the school year, but also in properly plac- 
ing students both in classes and on the job. 

2. Unit tests to measure student progress 
on the work of one of several units in a 
single course. These could be brief quizzes 
to be given at frequent intervals as an aid 


to students in disclosing current weak- 
nesses. 

3. Tests to measure student progress in 
an entire course. These would be final ex- 
aminations, and would not necessarily need 
to be the usual paper and pencil type of 
test. 

4. Comprehensive examinations on an 
entire subject field. These comprehensives 
on an entire subject area might be used in 
part in place of course tests, and could be 
designed to test whether or not the student 
can integrate the theoretical course work 
with practical job experience. 

The construction of good tests in retail- 


A Method of Test Construction 
For Shop Subjects 


M. O. JOHNSON 

Assistant Professor of Industrial Arts 
Kent State University 

Kent, Ohio 


Most shop teachers have a fairly large 
and complete file of their subjects, projects, 
and topics in the fields of their interests 
that have been gathered over a period of 
years. However, how many of us have kept 
a record of the various questions used in 
testing students with the view in mind to 
do a better job of teaching? 

The writer has used the following meth- 
od of test construction for approximately 
three years. Since his interests are in gen- 
eral metalworking and welding his test 
questions are on the different phases of 
these subjects. 

Each question is placed upon a 4 by 6 in. 
card. These are grouped as to subjects. 
his particular file is divided into the fol- 
lowing groups: 


I. Bench metal 
II. Machine shop 
III. Sheet metal 
IV. Art metal 
V. Foundry 
VI. Forging 
VII. Welding 
. Metals (labeled “Metals” for 
want of a better name). Questions 
covered are upon source, abun- 
dance, uses of metals, metallurgy, 


et 


The group is subdivided into the follow- 
ing types of questions: 


A. True-false questions 
B. Multiple choice questions 
C. Completion questions 
L). Matching questions 


In addition to the number of the group 
and the letter identifying the type of ques- 
tion, each question is given a number. One 
might have 50 true-false questions in 
Group VII. If another is added it would be 
given the number 51. As questions are 
added to each group and type, they would 
be given consecutive numbers. 

Therefore each card contains a ques- 
tion, the number of the group to which it 
belongs, the letter identifying the type of 
question, and the number of the question. 

An index card is placed in the front of 
the file to aid in the location and return 
of questions. 


#65 Group VII—A 

Oxygen will burn. 

8 of 17 missed 

15 of 20 missed , 4- 
Group III-—B 


10-17-47 
5-48 
#11 


If you wanted to make a '%4-in. lock 
stam on a container, how much material 
would you allow for the lock seam? 


” 


‘. 3 3.% 
see 4. 5%” 
6 of 20 missed 4-5—48 


To use the file all that is required is to 
go through the cards and select those ques- 


ing —or in any other field — cannot be 
completed quickly. The setting up of a 
good testing program, for which the cat- 
egories above are one suggestion, can more 
than pay for the work involved, however, 
through the improvement in instruction it 
can make possible. Much of what we have 
yet to learn for the improvement of retail 
training can be found through evaluation 
studies, and it is the job of those working 
in this field to keep informed of testing de- 
velopments, and to make whatever contri- 
butions are possible in adding to the much- 
needed stock pile of knowledge about what 
makes good retail workers. 


tions which cover the various phases of 
work taught. The cards may be placed in 
any arrangement desired and the questions 
typed. After the proper length and arrange- 
ment of the test is determined the ques- 
tions may be mimeographed. One copy of 
the test should be used as a master copy 
upon which the number of the various 
questions are recorded. This is to aid in 
identifying and location of questions for 
later use. 

After the test has been given and scatter 
diagrams of each question taken, the in- 
structor may see how well his students have 
done on each item. The results are then 
recorded on the cards. If 15 of 20 students 
taking the test missed a particular question 
this notation is made. If all the students in 
a class missed a question it may be that 
the question is poorly written or that the 
teacher may not have covered the material 
sufficiently. Questions that all students an- 
swer correctly or miss may be reworked if 
the material, on which they are based, is 
important enough to warrant this. 

Several things can be said in favor of 
this method of making a test. With ques- 
tions on individual cards a test can be 
built in a few minutes simply by pulling 
the cards wanted, arranging them in order, 
and typing them up. By keeping records 
the instructor can see how good a job of 
teaching he is doing. Questions may be re- 
written with ease. New questions may be 
added to the file or those no longer wanted 
may be discarded without upsetting or 
changing the file. 
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Iudustriial ports and 
Vocational Education 


John J. Metz, Editor 


THIS TESTING NUMBER 


Testing is a necessary part of the 


teaching process. Without it, neither in 
structor nor student can definitely say 
where they have arrived with their re 
spective educational activity. This test- 


ing number then is an important re 
minder coming as it does just before the 
end of the first semester. 

rhere is, of course, a right way and a 
wrong way of writing an objective test 
It is well to study how such tests are to 
be constructed, and M. O. Johnson’s “A 
Method of 


Subjects, 


Test Construction for Shop 
on page 47, and J. T. Old 
know’s article on “How to Improve Ob 
jective-Type Tests,’ page 49, should be 
with than 
who want to 


read more usual care For 


those delve into similar 
irticles that have appeared in earlier 
editions the following references might 
prove helpful: “Test for Use in 
Vocational Education,” by Donald K 
Beckley and Leo F. Smith, 
February, 1947, ‘Constructing 
\chievement Tests,” by Donald K. Beck 
ley and Leo F. Smith, page 52, February 
1945, issue; “Construction of Written 
Achievement Tests,” William J. Micheels 
ind M. Ray Karnes, page 269, Septem 
ber, 1943, and page 307, October, 1943; 
ind “Writing Objective Tests for Shop 
Instruction,” Frank C. Moore and Wil 
liam R. Mason, page 203, May, 1943 
This issue also presents John A. Jarvis 
Evaluation of Test Results,” on 
+1. Unfortunately, the evaluation step in 


Forms 


page 56 


issue ; 


page 


the testing program is overlooked too 
often. The article by John A. Jarvis 
therefore, deserves careful study 

The tests presented are merely sug 
gestive. Some of the items may not meas- 
ure up to what is best in test construc- 
tion, but they represent someone’s effort 
which the reader can recast so that they 
will better serve his testing purposes 

Che part that chance plays when using 
true-false tests may be overcome at least 
taking the number right 


minus the number wrong as the score of 


partially by 


such tests. True-false tests also can be 


ude more valuable by requiring the 


student not only to indicate that certain 
test items are wrong, but also to show 
what must be done to make them correct 

In all of this testing it is well to re- 
that the tests should be more 
a mere method of discovering the 


member 
than 
students that have mastered the subject 
taught, and those that have not. The test 
results should also be scrutinized with 
the idea of discovering how the subject 
matter of the course can be made more 
useful in teaching it. Every test should 
be looked upon as a means of judging 
both student and teacher. 


ADULT EDUCATION 

Che type of education known by the 
name in the title of this editorial is by 
no means new. Many school systems have 
been offering it for years. Unfortunately 
however, there are still many school sys 
tems that have not launched their efforts 
into this fruitful field of educational 
endeavor 

Much of adult education, in 
school systems, will be offered in the eve 
Most adult educational offer 


most 


ning only 
ings cannot be mere repetition of that 
which is taught in the school during the 
daytime, although many of the daytime 
subjects may serve, at least, as the begin- 
ning to get the adult educational work 
started 

\t the outset it may be well to draw 
the businessmen, industrialists, profes 
sional men, tradesmen, workers, and the 
parents and relatives of the day-school 
students into the the 
problem in order that the venture may) 
be a truly democratic undertaking. In 
this way the school will receive a better 
over-all view of what is required, and it 
will be in better position to give its 
clients what they want. Both student and 
teacher then will be in a better position 
to achieve the aims of adult education 

Teachers, students, and the public 
must treat adult education on a different 
level from the courses that are taught 
during the daytime. It must be treated as 
something prepared for grownups — not 
for young students. That does not mean 
that the work used during the daytime 
may not be utilized for the evening 
classes but it must be presented with the 
idea that the students have arrived at a 
greater intellectual maturity and must 
Examples must 


study of entire 


be treated accordingly 


therefore, be drawn from adult life 


It is for this reason that the planning 
should not be the work of one man only 
It is for this reason also that the evening- 
school equipment, in some cases at least, 
must be heavier than that used during 
the daytime. The evening-school student 
is a different being from the day-school 
pupil, and both personalities must be 
treated in a manner suitable to their own 
particular needs. 

The question also may be asked, how 
broad should be the offerings that are 
made to these adult education students 
Again a broad planning committee must 
help settle this question. In some com- 
munities where but few trades and occu 
pations are open to the workers (mining 
towns, and the villages and towns in the 
oil regions present such conditions), it 
may be necessary to offer courses along 
i very narrow selection of special sub 
Under these conditions attempts 
can be made to create an interest in a 


jects 


number of cultural subjects in order that 
those living in such narrow environments 
may get a broader outlook on life 

In other communities where industrial 
business and professional opportunities 
courses too can and 
should be more diversified. Adult educa- 
tion should be looked upon as offering 
opportunities for all—not just for the 
few. The needs for this type of education 
studied, not merely 


are more numerous, 


must be seriously 


guessed at. 


THE END OF THE FIRST 
SEMESTER 

rhe end of any semester always means 
that some students are ready to leave 
school to start another chapter in their 
lives. How well they will play their parts 
in the new environment, depends partly 
at least, on their former teachers 

It is a foregone conclusion that only a 
very small number of the graduates will 
turn out to be geniuses. Quite a large 
number will 
But there also will be a few who will 
be anything but good 


become average citizens 


Must we, the teachers, take some of 
the blame for the shortcomings of our 
ex-students ? Could we have helped them 
to overcome their bad habits ? 

Now is the time to plan for the next 
There 
who may not be all that they ought to 


semester. will be other students 


be. Let’s plan for them now 





How to Improve Objective-Type Tests 


J. T. OLDKNOW 


Steward Community High School 
Steward, Ill. 


What measure of the reliability of the 
informal objective-type test given by shop 
teachers can be made without resort to in- 
volved statistical methods? This is a ques- 
tion which the author had in mind when 
he made the little study which is reviewed 
here. Like many well-meaning but busy 
teachers he felt that formal study of 
measurement had stressed too much how 
to compute reliability coefficients and not 
stressed enough things which are very easily 
done and which help to assure reasonable 
reliability before results of administration 
have been checked. Every teacher knows 
these things, but there is evidence that they 
are not known well enough to be useful 
knowledge, possibly because one of the 
laws of learning, repetition, has been neg- 
lected. Thus this report may serve two pur- 
poses: It may serve to point out what is 
not the best in a number of shop teachers 
summarizing a tally of 
and 


simplv by 
characteristics as they were found 
secondly, it may help to make certain facts 
become useful knowledge by calling atten 
tion to them again and supporting them 
with concrete examples 

The 118 tests to be considered are of the 
objective type; they are concerned with the 
industrial or related subjects: and they 
were ali published in the InpuUstRIAL ARTS 
AND VOCATIONAL EpUCATION magazine 
curing the ten-year period, 1936-45. The 
58 authors came from 21 states, the Dis 
trict of Columbia, Puerto Rico, and Van- 
couver, B. C. Fully half of them were high 
school or junior high school teachers of in- 
dustrial arts as distinguished from voca- 
tional teachers. 

Coefficients of reliability vary directly 
with the number of responses required 
when the test is administered, so it follows 
that one of the first things that a teacher 
might consider is the length of his test 
Other things being equal a short test may 
be made more reliable simply by making 
it longer. Almost certainly half of the tests 
under consideration were too short unless 
used with cumulating results. The number 
of items ranged from 10 to 223 with 60 
standing as a median. Twenty-five per cent 


had less than 32 items, and a maximum of 


tests 


94 items were found in 75 per cent of the 
tests. A survey of the authorities would 
show that this type of test when used for 
achievement purposes should contain at 
least 100 items to attain a satisfactory 
degree of reliability. 

Most authorities also agree that direc- 
tions for recording responses should be in- 
cluded and precede each set of items, and 
that a complete and correctly marked ex- 
ample, chosen from the subject matter 
being tested, should be a part of these 
directions. Of the total, 14 of the tests 
were published without written directions. 
Only a third of the remainder included a 
correctly marked example, and a fourth 
of these were examples chosen from subject 
matter completely out of the field. Follow- 
ing is a fictitious but typical example: 


(F) Abraham Lincoln was born in 


Springfield. 


Such an example causes a pupil’s mind to 
wander from the subject of the test at hand 
and may, therefore, affect the reliability 
of the test. 

A consensus of opinion indicates that 
more than one type of item (i.e., alternate- 
response, matching, completion, etc.) 
should be included in a test because various 
objectives are not easily tested with the 
same type of item. Testing for factual 
knowledge might easily be done with a 
simple alternate-response item, but testing 
for understanding and ability to apply that 
knowledge might require the use of the 
more complicated multiple-choice or prob- 
lem-situation type of item. Over half of 
these tests contained only one type of item, 
and less than a fourth had three different 
types of items. This could indicate that 
many of the tests were not testing very 
many objectives. (Such a criticism is more 
concerned with the validity of a test which 
only the teacher is in a position to judge, 
but it was felt that the situation was worth 
mentioning because reliability and validity 
go so hand in hand that they are to some 
degree dependent on each other.) 

Anything which distracts the student’s 
attention affects the reliability of a test 
score. One such distraction is being forced 
to jump back and forth from one type of 
item to the other. This is easily avoided by 
grouping all similar items and omitting odd 
types which are too few to justify a sep- 
arate group. Seventeen per cent of the 58 
tests which contained more than one type 
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of item mixed the types indiscriminately. 
Rearrangement of the items would prob- 
ably improve the reliability of the test. 

Another general characteristic of the 
tests came under consideration: the speci- 
fic kinds of items which made up the tests. 
From a total of 8296 items 43 per cent 
were alternate-response (either true-false 
or yes-no). The completion type accounted 
for another 23 per cent. Both of these types 
are intrinsically unreliable, the first because 
it is not very adaptable to testing different 
objectives and is extremely hard to make 
unambiguous without making it too easy; 
the second because it often permits of two 
or more answers and is often no more than 
a parroting of textbook or lecture phrase- 
ology which tends to weight the odds in 
favor of the pupil with exceptional 
memory. 

The final general consideration requires 
items by re- 
rec- 


that we reconsider all the 
grouping them into two general types: 
ognition items and recall items depending 
on the nature of the response that the pupil 
is required to make. Analysis of our items 
in this way shows that 67 per cent of the 
items are of the recognition type. That is 
not to say such is undesirable, but if all of 
a test consists of recognition items, there 
is the possibility that certain very useful 
types in the industrial field are being neg- 
lected. Some of these are the identification 
item, the listing or enumeration item, and 
the situation or problem item. 

So far we have been concerned with the 
tests as whole units. The remainder of this 
article will be concerned with factors which 
affect the reliability of a single item. Four 
types of items — alternate-response, com- 
pletion, multiple-choice, and matching — 
accounted for over 86 per cent of the total 
number of items so these four were chosen 
for more detailed analysis. 

Consider first the alternate-response alias 
the true-false alias the yes-no item. It is so 
called because presumably there are only 
two possible responses and only one of 
these is correct. A gambler knows that such 
odds may not be good but no one is going 
to lose anything if one can believe the 
mathematical predictions of chance as de- 
rived by erstwhile college professors in the 
old country many years ago. This 50-50 
chance of guessing the right answer natur- 
ally has effects on the reliability of the test- 
ing instrument. One of today’s foremost au- 
building 


thorities in the vicious art of 
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objective tests gives his pupils 50 per cent 
score on true-false items which the exam- 
inee makes no attempt to answer. Out of 
8244 verbal 3554 half, 
were this intrinsically most unreliable type 


items, or almost 
of item regardless of how well it is stated 

Another fault of the alternate-response 
item which is frequently mentioned by the 
the inclusion of specific de 
as all, mone, never, every 
absolutely, 
and in general. Items 


authorities is 
terminers such 


wa entirely, exclusively 
ponte [ite a a rue, 
contain such determiners as always 


usually false while 


whicl 
ind mever are items 
as a rule, and in 
general are usually true. Alert pupils are 
quick to sense this absolute attitude or the 
noncommittal attitude whichever the case 
may be and will mark the item on the basis 
of the determiner used rather than on the 
basis of what he knows. The total number 
of alternate-response items were sampled 


which contain sometimes, 


to include some items from all tests con 
taining the type, and 10 per cent of the 
items were found to contain one of the 
specific determiners mentioned above 

[he second most popular type of item 
completion, is more difficult to check for 
any specific fault which is easily discernible 
without administering the items, but two 


check points were applied. The number of 


words required to fill any one blank should 


be as few as possible and probably not 
more than one if the item is to be really 
his virtue was well practiced in 
tests as 94 per cent of the items 
omitted not more than two words 
blank so far as could be judged from the 
Again, for the sake 
greater re 


objective 
these 
per 


answer keys supplied 
f pupil efficiency and per se 
the blank should be placed near 
to obviate the 


liability 
the end of the statement 
necessity for the pupil to read through the 
tatement and then return to the beginning 

fill the blank. Examination indicated 
that 72 per cent of the items placed the 
blank beyond the center of the statement; 
but 28 per cent placed the blank in front 
f the center of the statement, the least 
idvantageous position. Such a fault may 
be corrected easily by rewording as in the 


wing examples 


mportant 


ith of the foregoing cases, the second 
tatement will save the pupil’s time and 
natience and probably increase the relia 


liy f +} ' 
i it est score 


To be most effective the multiple-choice 
item should probably have at least 4 or 
5 responses. It is time consuming to check 
so many items for plausibility of each of 
the responses, but the number can be 
checked rather quickly. In general the 
items were good in this respect as 67 per 
cent of the total had 4 or 5 responses. How- 
ever, it would take little time to eliminate 
the 5 per cent which supplied only two 
responses making the item little more than 
in alternate-response type and subject to 
the same unreliability. 

Ihe number of responses in a multiple 
choice item is meaningless if one or more 
of the confusions is so obviously wrong 
that a person unfamiliar with the material 
would recognize the fault. Following are 
from these tests which 
wrong and worthless 


some items taken 
contain obviously 


alternatives 


A boring tool has a tendency to spring 


up, (6) down, (c) toward the top, (d) not to 


’ 


spring at all 


[his item contains two answers, @ and c, 
which are apparently the same which re- 
duces the confusions to three. The fourth 
confusion, d, is grammatically inconsistent 
(one would not say, “A boring tool has a 
tendency to spring not to spring at all’) 
and for the alert pupil the chances would 
thereby be reduced to two or the old, un- 


reliable )-50 guessing chance 


The power hack saw blade may be: (a) 6 


inches long. (5) 8 inches long, (c) 10 inches 


long, (d} 14 inches long 


In the second example above use of the 
permissive “may’’ would be justification 
for some students to conclude that any one 
of the answers is correct, as indeed it might 
be, dependent only on the saw under con- 


sideration. 


While working at the lathe one must keep 
his sleeves rolled up because: (a) it keeps 
looks better: (c) it 


(d) the 


them clean; (6) it is un 
safe to work with long sleeves: 


er demands it 


teach 


The first two confusions in this example 
would not be likely to tempt a bey any 
longer than it takes him to read them, and 
if he considers the last one any longer, the 
teacher might well check his objectives. 
About 11 per cent of this type of item was 
found to contain answers which are not 
very discriminating even from casual ob- 
servation. 

Matching items, the fourth most popular 
type in these tests, are also subject to 
certain characteristics of construction which 
influence their reliability as testing instru- 
ments. These characteristics are easily 
noted and usually are easy to correct. First 
matching sets should contain more state- 
ments on one side of the slate than on the 
other, else the last response will be chosen 


by elimination. About 40 per cent of the 


Offset press in print shop at the University of California, Santa Barbara 
College, Santa Barbara, Calif. Submitted by E. E. Ericson 
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sets observed contained an equal number 
of statements in each column. More than 
15 per cent of the sets contained from 10 
to 15 extra responses which is a waste of 
both the teacher’s and the pupil's time. 
Some students will realize this and have a 
feeling of being required to do busy work 
which attitude would lead to carelessness 
and affect the reliability of the score. 
Items in matching sets should be ho- 
mogeneous. Examination of the 42 match- 
ing sets in these tests revealed that 59 per 
cent were not homogeneous to some degree, 
and many of them could be matched cor- 
rectly with very superficial knowledge of 
the subject matter. For example: 
The number of inches represented by 


3’ 9” 45 

The part of a drill press used to 
clamp the bit 

The measure of the unit of resistance 
in electricity 

The material used to cover the pithy 
places and knots before painting 

The groove or saw cut 


chuck 
ohm 


shellac 
kerf 


The words in italics alone are sufficient 
for matching purposes, and the extra words 
merely favor the verbally wise student; 
but more important all the answers are 
pretty obvious. There is only one number 
in the right-hand column so 45 must be 
the correct answer. There is only one part 
of a drill press and only one electrical term. 
There is only one material involved in 
painting or wood finishing operations. Such 
an item is unreliable because it is apt to 
discriminate on some basis other than 
achievement 


Another example of an item which is 

lacking in homogeneity: 

The chief iron and steel center 
of the South. 

The metal in a light bulb fila- 
ment 

The voltage of the common light 
bulb circuit 


Birmingham 
tungsten 


110 


The first statement requires only that one 
find the name of a town; the second calls 
only to distinguish a town from a metal; 
and the third calls for a number. Such an 
item may be made more dependable if 
several statements are made which require 
the names of cities as answers, several 
which require the names of metals, and 
several which require numbers. Then each 
type of response may be grouped in a 
separate set or matching exercise. 

To summarize, 118 tests by shop teach- 
ers from widely scattered locations were 
examined in general as whole tests and in 
particular as individual items. In general 
the contained too many alternate- 
response items in face of the fact that the 
type is often held in disrepute and seldom 


tests 


appears in carefully made standardized 
tests. Many of the tests could be made 
more reliable by the addition of more 
items, and by the addition of correctly 
marked examples from the subject matter 
being tested. A few of the tests could be 
improved by grouping similar types of 
items. The recognition type item appeared 
more popular, but there is reason to believe 
that as a reliable measuring instrument, 
it is often inappropriate. 

Four individual types — alternate-re- 
sponse, completion, multiple-choice, and 
matching — accounted for 86 per cent of 
the total number of items. Multiple-choice 
ranked low in face of the fact that it is 
generally the most reliable and most ap- 
plicable type. The most unreliable type, 
alternate-response, was found to contain 
specific determiners in one out of ten 
cases. Many completion items could be im- 
proved by rewording to place the blank 
at the end of the statement. The number 
of choices in multiple choice items was 
often meaningless because some of the 
choices were obviously wrong. Some match- 
ing sets could be improved by adding one 
or more extra responses, and some could 
be improved by reducing a large number 
of extra responses to one or two. Many 
matching sets lacked homogeneity to an 


extent that correct answers could be chosen 
with only superficial knowledge of the sub- 
ject matter. 

If one wishes to be reasonably sure that 
an informal objective-type test will have 
some degree of reliability, at least in so 
far as it can be easily and quickly 
checked, a list like the following might 
be applied to each test before it is 
administered: 


General considerations: 
Length (at least 100 items) 
Directions — for each type of item correctly 
marked examples 
Variety of item types (to suit objectives 
being tested) 
Items of a type in separate groups 


Specific considerations: 
Alternate-response 
Overuse 
Specific determiners 
Completion 
Length of omissions 
Position of omissions 
Multiple-choice 
Number of confusions 
Plausibility of confusions 
Grammatical consistency 
Matching 
Unequal columns 
Homogeneity in sets 


Methods of Teaching 
Occupational Subjects’ 


C. A. FELKER 


Department of Vocational Education 
Toledo, Ohio 


(Continued from page 12A of the January, 1949, 
wssue) 


The Test Step 

The last step in the 4-step lesson is the 
test step. The purpose of this step is to 
determine whether the student has _per- 
formed the operation satisfactorily. This, 
on the surface, may appear simple, but it 
is not. It immediately raises the question as 
to what constitutes satisfactory perform- 
ance. It is generally agreed that satisfac- 
tory performance of the student in the ap- 


*Previously published parts of this serial have appeared 
on p. 88 of the Mar., 1948, issue; p. 144, Apr., 1948 
p. 220, June, 1948: p. 312, Oct., 1948; p. 363, Nov., 
1948; and p. 40, Jan., 1949, issue 


plication step should be based upon the 
following: 

1. The quality of the work. 

2. The quantity of the work. 

3. The technique employed by the stu- 
dent. 

We are not going to discuss the method 
of assigning a grade to the student’s per- 
formance of the application step because 
this would require a discussion of consider- 
able length. The assignment of grades is a 
subject in itself and it should not be in- 
cluded in the test step of the 4-step lesson. 
When the shop instructor tests the work of 
the student, he decides whether or not the 
work is of satisfactory quality; that is, are 
the holes smooth enough and are the holes 
spaced according to specifications. If the 
answer is yes, the student has completed 
the lesson; but if the answer is no, then 
the student should perform the operation 
again 
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To check the quantity of the work, the 
shop instructor checks the time consumed 
by the student to perform the operation 
and decides whether or not the student has 
performed in satisfactory time. This must 
be decided by the shop instructor. If he 
feels that the performance should require 
two hours and thirty minutes and the stu- 
dent consumes four hours, then, surely, the 
time of performance is unsatisfactory. The 
student should be told that he consumed 
too much time, and this should be consid- 
ered in making up his grade, but he should 
not be required to repeat the performance 
as part of the lesson. The student will be 
drilling holes many times after his first 
performance, but subsequent performances 
are not part of the 4-step lesson. They are 
assigned to increase the student’s skill in 
drilling holes 

Finally the student's 
hecked as to the techniques employed 
during the application step. The instructor 
decides whether or not the 
techniques in his performance 


performance is 


student used 


the correct 
If we recall, the correct techniques to em 
ploy were put over during the presentation 
instructor decides whether or 
followed the correct tech 
niques in his performance. Now, the shop 
nstructor cannot decide simply by looking 


tep rhe 


the student 


This can be done 


the student’s per 


it the finished product 
mly by observation of 
formance. This does not mean that the shop 
nstructor must stand by the student during 
the entire performance, but it does mean 
that observations should be made fron 
Sometimes this point 


if the student realizes that he 


time to time is neg 


lected, but 
nust follow the techniques put over in the 
presentation step, he will, no doubt, make 
in effort to absorb the tec hniques used by 
the instructor in the presentation step 


The test step is an appraisal step It is 


ot part of the application step. The shop 
instructor should test the quality and quan 
tity after the performance is completed 
The student's technique is observed during 
the application step, but it is appraised 


during the test step 
The Lesson Plan 
lo put over a shop lesson for plain drill 
ng flat work (series of holes same size) 
the shop imstructor should have the fol 
lowing: 
1. A machine-shop job analysis for this 
esson 
Che operation sheet for this lesson 
The lesson plan for this lesson 
The machine-shop job analysis for this 
lesson has already been explained. It forms 
for the operation sheet and the 
for thi 


the basis 


lesson plan. The operation sheet 


lesson has also been explained. This opera- 
tion sheet is developed from material in 
the machine-shop job analysis, and it is 
used in the application step by the student. 

The lesson plan is the blueprint of the 
4-step lesson on plain drilling flat work 
(series of holes same size). It shows exactly 
what the instructor is going to do in the 
preparation, presentation, application, and 
test steps. Since we have developed the 
plan of each step during the discussion of 
the four steps, to develop our lesson plan, 
we simply assemble the plan of procedure 
outlined in the discussion of the steps. The 
resulting lesson plan follows: 


The foregoing lesson plan is the blue- 
print for the lesson in plain drilling flat 
work (series of holes same size). It shows 
what the instructor will do in each step of 
the 4-step lesson. It should be noted that 
the lesson plan shows no questions in the 
presentation step, nevertheless, the instruc- 
tor must use questions in this step if he 
intends to use the developmental line of 
approach, but it is not good practice to 
show these questions in the presentation 
step of the lesson plan for the simple 
reason that the instructor will vary the 
questions, depending upon the student 
interest 
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Operation Step 
(a) Mounted on tabli 
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Unlock table 
approximately 
Start machine 
Advance drill by 
trial cut 

Pull table over if necessary 
Lock table, lock feed 

Drill through work 

Repeat 5, 7, 8, 9 

maining holes 


hand: take 


Pass out operation sheet 


Reteach if necessary 


The quality of the work 
The quantity of the work 
The technique emploved by 





LESSON PLAN 


fim: To teach how to drill a series of holes (same size 
vertical 
clamps, bolts, shims, wrenches, small gauge, center punch 
oil can — coolant, bench brush, flat plate 


Preparation Step — Demonstration Method 


Presentation Step — Developmental Line of Approach 


Application Step 
Supervise the student’s performance 


Ask questions to straighten out student if he 
Check on the effectiveness of the teact 


Test Step 


Unit E 
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drill press, taper 
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the brace 
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Some Leaders in Industrial Education 


WILLIAM T. BAWDEN 


Director of Publications 
Kansas Siate Teachers College 
Pittsburg, Kans. 


(Continued from page 11 of the January, 1949, issue) 
Dr. L. D. Harvey and The Stout Institute (Concluded) 


A State Institute 

Following Mr. Stout’s untimely death there was a period of 
uncertainty as to the future of The Stout Institute. Although 
there was no will, there was no uncertainty as to Mr. Stout's 
purpose with reference to continued maintenance and expansion. 

In due time Mrs. Stout offered to deed The Stout Institute, 
free of all encumbrances, to the state of Wisconsin. The only con- 
dition attached to the offer was that the state should assume the 
payment of the annual deficit, which for several years had 
amounted to approximately $25,000. This deficit, as we have 
already noted, had been defrayed each year by Mr. Stout. The 
proposal was laid before the legislature in January, 1911, accom- 
panied by a detailed inventory showing assets valued at ap- 
proximately $500,000. 

The legislature appointed a special committee to visit and 
inspect The Institute, its buildings, equipment, and program, and 
to report with recommendations. In its report the committee 
urged the acceptance of the offer made by Mrs. Stout and the 
trustees of The Institute, and recommended that a plan of control 
be set up that would insure the continuance of a program along 
lines substantially similar to those followed theretofore. The com- 
mittee recommended further that The Stout Institute should con- 
tinue its independent status, and should not be made a part of, or 
subordinate to, or in any way placed under the control of any 
other institution or board in the state. 

The recommendations of the committee appealed strongly to 
the members of the legislature, and they were adopted practically 
without change. The legislature evidenced complete confidence in 
the soundness of Senator Stout’s educational vision as well as in 
the practical and statesmanlike quality of Dr. Harvey’s leader- 
ship. With only five dissenting votes the legislature, on June 28, 
1911, passed the enabling act, which was signed by the governor 
a few days later. 

Under the stimulus of Senator Stout, as chairman of the senate 
committee on education, and supported by the findings of several 
investigations conducted or promoted by Dr. Harvey, while state 
superintendent of public instruction, and other influences, the 
legislature had been for several sessions considering the establish- 
ment of a state system of industrial schools. The act of June 28, 
1911, combined provision for the control and management of 
The Stout Institute with provision for the inauguration of a state 
system of vocational education. This sketch is concerned only 
with those provisions of the act relating to The Stout Institute. 

The act provided that The Institute should come under state 
ownership, and that its control and management should be vested 
in the newly created State Board of Industrial Education. While 
acting in this capacity, the state board functions as the board of 
trustees of The Institute. 
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The act provided for a waiting period of two months, to afford 
the outgoing board of trustees and Mrs. Stout time in which to 
prepare the necessary papers and to turn over the property of 
The Stout Institute to the state of Wisconsin, with the buildings 
in good repair, and free of all incumbrances and claims. 

The new State Board of Industrial Education, created by the 
Act of June 28, 1911, was to consist of six members, appointed by 
the governor. Three members of the board were to be employers 
of labor, and three were to be skilled employees. The state super- 
intendent of public instruction was to be ex officio chairman of 
the board. In addition, the dean of the college of engineering and 
the dean of the extension department of the University of Wis- 
consin were to be ex officio members of the board. 

The cost to the state of Wisconsin for the maintenance and 
operation of The Stout Institute for the first biennium under state 
management, 1911-13, was approximately $20,000 annually. The 
remainder of the operating budget was made principally from tui- 
tion and other fees paid by the students. 


Appropriation for New Building 

In 1913, the trustees determined to request the legislature for 
an appropriation for needed new buildings in order to provide ac- 
commodations for the increasing enrollment of students. Dr. 
Harvey was requested to prepare a statement to be submitted to 
the legislature setting forth the need of the new buildings. 

In this statement Dr. Harvey reviewed the growth of The 
Stout Institute, and showed that the buildings and equipment 
were designed, in 1903, to accommodate 200 students, but that in 
1913 the attendance was well over 500, with many prospective 
students on the waiting list because of lack of facilities. To illus- 
trate the pressure of prospective students, the advanced enroll- 
ment for 1912-13 reached the limit of capacity and further en- 
rollment was discontinued as early as February, 1912. After the 
waiting list was closed, 100 additional direct applications were 
received, and over 600 letters of inquiry of which an unknown 
number would certainly have eventuated in enrollments with a 
little encouragement. 

Dr. Harvey stated, further, that Mr. Stout’s plans were well 
developed, in 1910, for the purchase of additional land, and for 
the erection of another much needed building which was expected 
to cost $200,000. These plans were not carried out because of Mr. 
Stout’s death. 

The members of the legislature were very favorably impressed 
by the report of the work being done at The Stout Institute, by 
the convincing statement of the urgent needs for the immediate 
future, and especially by the effective pleas made by Dr. Harvey 
in his appearances at hearings held by the committees on educa- 
tion of the two houses. In April, 1913, a bill passed both houses 
with hardly a dissenting note appropriating $265,000 for the 
erection of two buildings, one for home economics and one for the 
trades school. 

The architects proceeded with plans for the two buildings, but 
actual construction was delayed by Governor Francis E. McGov- 
ern, who announced early in the spring of 1914 that the erection 
of certain buildings for which the legislature had made appropria- 
tions (including the two buildings for The Stout Institute) would 
be postponed until after July 1, 1915, because of the public 
clamor for retrenchment in state expenditures. In pursuance of 
this policy the governor appeared before the board of trustees 
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and persuaded the board to adopt a resolution favoring the post- 
ponement. 

However, a citizen of Menomonie instituted a suit against the 
state board, challenging its competency to take such action. The 
case was finally decided in the state supreme court, which ruled 
that the board was without authority to pass such a resolution, 
and required the governor to rescind the order and to release the 
funds as appropriated by the legislature. Shortly after this the 
funds were made available, and construction of the buildings was 
begun in the summer of 1914. 


Struggle for Expansion 

With the growth of the manual training movement throughout 
the United States, and, more especially, with the higher stand- 
ards demanded in secondary schools, it was evident that further 
changes and improvements must be made at The Stout Institute 
to enable it to meet the new demands for teachers. 

Several states in the Middle West had, several years before 
this date, raised the State Normal Schools to the status of Teach- 
ers Colleges, with authority to grant baccalaureate degrees. For 
example, Illinois took this step in 1908-09. However, The Stout 
Institute, and the nine State Normal Schools (Eau Claire, La 
Crosse, Milwaukee, Oshkosh, Platteville, River Falls, Stevens 
Point, Superior, Whitewater) were offering curricula only two 
years in length, leading to teaching certificates. 

In 1916-17, the board of trustees requested President Harvey 
to draw up proposals authorizing The Stout Institute to extend its 
curricula to four years, and to award the baccalaureate degree. A 
bill incorporating these recommendations was introduced in the 
state legislature in the spring of 1917. 

As it happened in most other states, the proposed legislation 
drew immediate opposition from the presidents of colleges, and 
even from the State University. President Van Hise of the Uni- 
versity of Wisconsin took the lead in opposing the move. Similar 
opposition had effectually blocked three previous efforts in the 
legislature to raise the standards of the State Normal Schools, in 
1909, 1911, and 1913. But in 1917 there was more aggressive 
action under the leadership of Dr. Harvey. 

In hearings before committees of the legislature, Dr. Harvey 
refuted the various objections raised by the opposition. Following 
is a digest of the most important objections enumerated in a brief 
drawn up by President Van Hise and those associated with him, 
and the rebuttal. 

1. The Stout Institute is an institution for the training of 
teachers; it should remain so; this is a move to make of it another 
college of liberal arts, which Wisconsin does not need. Answer: 
The bill specifically defines the objectives of the institution as the 
preparation of teachers of industrial arts and household arts, and 
includes no provision authorizing the organization of a college 
of the liberal arts type 
2. Facilities and opportunities for higher education would be 
duplicated unnecessarily. Answer: The bill proposes nothing in 
the field of higher education except the preparation of teachers 
of industrial arts and household arts. Only two institutions in 
Wisconsin offer four-year courses for training these teachers: 
University of Wisconsin for industrial arts and household arts, 
and Downer College for household arts. Evidently the amount of 
duplication would not be excessive 

3. If this request be granted, it will be followed by a move to 
make similar changes in the nine State Normal Schools. The 
legislature should not embark on such a radical and expensive 
reorganization of the state educational system. Answer: Notwith- 
standing the fact that 150 of the leading high schools of Wiscon- 
sin had adopted the policy of employing only four-year college 
graduates as teachers, The Stout Institute furnished 32.3 per cent 


of all industrial-arts teachers in the state, whereas the University 
furnished only 6.6 per cent. If The Stout Institute is to continue 
to do the work it was organized to do, it must extend its courses 
to meet the demands of the high schools. The state cannot afford 
to permit this school, with the best equipped plant in the United 
States for its special type of work, to close its doors. 

It should be added that there was only a minimum of justifi- 
cation for the institutional jealousies and fears of encroachment 
that embittered the educational world. Students of the history of 
education will recall that other states passed through similar 
struggles. Statistical studies made during the period showed that, 
in the cases of most colleges and universities, 70 per cent or more 
of the student enrollment was furnished by the county in which 
the institution was located and the immediately surrounding 
counties. The distribution of student enrollment has undoubtedly 
changed in recent decades, with increased ease of mobility, and 
the influence of other factors. The recent phenomenal growth of 
the junior college movement seems to furnish additional evidence 
to indicate that if there is to be further increase in the proportion 
of the population enjoying the benefits of higher education, the 
facilities must be brought closer to the homes of prospective 
students. 


A State Teachers College 

The outcome of the struggle was the enactment by the state 
legislature, by an overwhelming vote of both houses, of a law 
authorizing The Stout Institute to extend its curricula to four 
years in length, and to award baccalaureate degrees to qualified 
graduates of the approved four-year curricula in industrial arts 
and household arts. By this act of the legislature The Stout 
Institute was raised to the status of a State Teachers College. 

The Stout Institute justly claims to be the only institution of 
its kind in the United States, the sole purpose of which is the 
professional preparation of teachers, supervisors, and directors of 
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industrial arts and household arts. For the discharge of these 
functions the physical plant now consists of the industrial educa- 
tion building, the home-economics building, the trade school 
building, and the gymnasium. In addition, there are several dor- 
mitory buildings, a practice cottage, and an infirmary. The entire 
plant represents an investment well in excess of $1,000,000. 


World War | Activities 

Mention must be made of Dr. Harvey’s contribution to World 
War I. As an intensely patriotic, not to say militant American, 
he occupied a prominent place in the public life of Wisconsin 
during the war years. He was promptly named chairman of the 
Dunn County Council of Defense. In this capacity he prepared a 
comprehensive plan for the organization of the entire county. A 
local council was organized in every incorporated community in 
the county and in most of the smaller places. Letters of instruc- 
tion and advice went out regularly to members of district, village, 
and city boards of education, to the chairmen of all local commit- 
tees, and to every teacher in the county. Meetings were held in 
all parts of the county, and many of these meetings were ad- 
dressed by Dr. Harvey himself. 

During the war period Dr. Harvey was in constant demand as a 
speaker, not only in all sections of Wisconsin but in near-by 
states. He continually advocated support of the government and 
the war effort, and denounced pacifists, shirkers, and the disloyal 
elements. He enlisted the services of many prominent speakers, 
some of whom made trips lasting a week to ten days. Under his 
direction lists were made of owners of automobiles who agreed to 
furnish their cars for emergency service upon the call of the 
County Council of Defense or of any local Council. 

With this plan of organization and transportation it was pos- 
sible for Dr. Harvey and his committee to canvass the county 
thoroughly and expeditiously wherever it was necessary to con- 
duct one of the drives for funds. Without exception, Dunn County 
exceeded its quota in every drive undertaken. “Dr. Harvey per- 
sonally led one of the most successful Red Cross drives conducted 
in any part of Wisconsin.” Under his direction the young people 
of Dunn County raised thousands of dollars’ worth of vegetables 
in school and home gardens, and turned the money into Junior 
Red Cross funds. 

Young women in the home-economics department of The Stout 
Institute were given instruction and practice in Red Cross work, 
and young men in the industrial-arts department were given in- 
struction in military science and military drill. Elective courses 
were offered in food conservation and food preparation. “As a 
result of these and other special courses, The Stout Institute 
furnished more dieticians for hospitals during the war than any 
other institution in the United States.” 


A Versatile Leader 

All the available accounts of Dr. Harvey’s career emphasize 
his versatility. Not only was he a great educator, both as teacher 
and administrator, he was a powerful and influential speaker on a 
great variety of subjects. His interest and activities were by no 
means confined to the schools. He read extensively and thoroughly 
and maintained a strong grasp on the affairs of the day. A wide 
fund of information enabled him to hold his own in any situation. 

He had an unusual faculty for the business problems that are 
so important in the conduct of any school system. His associates 
expressed the conviction that had he chosen a business career he 
would have achieved distinction in that field and probably great 
wealth. His liking for business resulted in his becoming asso- 
ciated with the Bank of Menomonie, which he served as president 
for many years. 


Professional Organizations 

As previously noted, Dr. Harvey was always active in profes- 
sional organizations of teachers. Among the more important of 
these activities may be mentioned the following: 

Throughout his entire career as an educator he was an active 
member of the Wisconsin State Teachers Association, serving as 
president in 1890-91, and as a member of numerous committees, 
including many years as a member of the influential legislative 
committee. 

He was also for many years active in the National Education 
Association, serving one term as vice-president, 1897-98, and one 
term as president, 1908-09. He was also a life director of the 
Association. 

He served one term, 1898-99, as president of the Department 
of Superintendence of the National Education Association, now 
the American Association of School Administrators. 

He served one term as president of the Department of Libraries 
of the National Education Association. 

He was the author of a series of arithmetics for use in ele- 
mentary schools, and many educational reports, addresses, and 
magazine articles. 


Committee on Publicity 

For more than two years, beginning in 1919, he served as chair- 
man of the Committee on Publicity of the Wisconsin State Teach- 
ers Association, in which capacity he planned and directed a 
campaign of education throughout the state. The purpose in view 
was improvement in conditions in the public school system. 
Among the accomplishments of the campaign were better build- 
ings and more and better equipment, more adequate compensa- 
tion for teachers, and higher standards of teaching both in meth- 
ods and in personnel. The activities of the committee were 
influential in promulgating the conviction that the education of 
children is the most important business of the state and that the 
pupils enrolled in the schools deserve the best that can be given 
them. 

For many years Dr. Harvey was in wide demand as a lecturer 
on industrial education and other phases and problems of public 
education. The National Council of Education named him chair- 
man of a committee to investigate and report on the possibilities 
of industrial education in rural communities. This report was 
completed and submitted in 1905. A short time later the state 
legislature of Wisconsin commissioned Dr. Harvey to make a 
similar study and report for that state. 

As evidence of the high regard in which Dr. Harvey was held 
by the educators of Wisconsin was the movement, in 1921, to 
place in the office of the state superintendent of public instruc- 
tion, in Madison, a life-size portrait. The commission to paint 
the portrait was given to Christian Abrahamson, a noted artist, 
and the likeness now hangs in the state capitol, a tribute such as 
has been accorded no other Wisconsin teacher. 

In the prospectus relating to this project the committee in 
charge included the following statement: 

“One of the greatest characters in the educational work in 
Wisconsin is Lorenzo Dow Harvey, now president of The Stout 
Institute. 

“It was just 55 years ago — 1866 — when L. D. Harvey began 
his educational career in Wisconsin as a district school teacher. 
From that day to this he has been a living, vital factor in shaping 
the destiny of our educational system. His aggressive, constructive 
labors have been recognized far beyond the boundaries of the 
Badger State. The value of his contribution to the growth of 
Wisconsin schools cannot be estimated in mere dollars and cents.” 
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CABINETMAKING TEST — 
RELATED WORK, SECOND TERM 
W. H. BOWERS 


High School 
Tuckahoe, N. Y. 


Part | 
The following test is given to ascertain your 
knowledge concerning the related work con- 
nected with cabinetmaking. 
Part I pertains to related work only. 
Part II pertains to tools and materials, wood 
finishing and power machines. 
Part III pertains to an industrial survey 
If you think the statement is correct place 
1 T before the question; if you consider it 
false place an F before the statement 
( 1. The lumber industry ranks first in 
America’s producing agencies 
The lumber industry is the most effi- 
cient, in regard to modern methods of 
production 
Logging and lumbering represent an 
invested capital of over two million 
dollars in this country. 
There are approximately 10,000 saw 
mills in this country 
There is no danger of a timber famine 
n the United States, at present. 
The cabinetmaker of today does 
mostly handwork in a furniture fac- 
tory 
The furniture produced today com- 
ands a higher price than that made 
years ago 
Full size mechanical drawings are used 
in the furniture factories. 
The designer cf furniture is perhaps 
the most important individual in a 
furniture factory 
Stock of irregular shape is cut out 
on the band saw in a factory 
The band saw operator operates the 
mortise-and-tenon machines and band 
saw in a modern factory 
The finishing in wood factories is 
done in a separate department 


nfaser= ne Sy 


ES 
3h ie te 


Mahogany and walnut wood are used 
mostly for veneering in factories. 


- Most of the work done in a factory is 


classed as semiskilled. 


. There is much heavy lifting and ex- 


cessive strain involved in cabinetwork 
The demand for skilled labor in the 
cabinet trade is constant 


. It takes only a short time to become 


a skilled machine operator in a wood 
factory. 

The patternmaker is often called “the 
aristocrat of woodworkers 

The patternmaker must understand 
mechanical construction 

A patternmaker’s work is very dan- 
gerous 

The patternmaker is well paid for his 
work 

The patternmaker must serve a four 
years’ apprenticeship 

The finest work in the carpenter trade 
is framing 

Specialization has not affected the 
carpenter to a great extent 

The work of the carpenter is very 
monotonous. 

The active career of a carpenter is 
from 15 to 20 years. 

A boy upon graduation from a voca- 
tional school is accepted in the trade 
as a carpenter 

The work of a carpenter is affected 
by the seasons of the year. 

The carpenter trade offers the com- 
petent boy very good opportunities 
for advancement 

A knowledge of “wood” gives a boy 
scientific facts useful in his later life. 
Trees are divided into four groups. 
The pine tree is a member of the 
conifer group 

The broad leafed trees shed their 
leaves every six months 

Oak, mahogany, and maple are broad 
leafed trees 

The palm and bamboo trees furnish 
most of the wood used in building 


superintendent of schools, Manitowoc County, Manitowoc, Wis., 
and member of the faculty of the State Normal School, Milwau- 
kee, Wis., during the period of Dr. Harvey’s presidency. Loaned 
from the library of the State Board of Regents for Normal 
Schools, Madison, Wis., through the courtesy of Edgar G. Doudna, 


tion, 1870 to 1917, Chapter 12, Teacher Training and Associa- 
tions of Teachers, pages 464-506 (Peoria, Ill.: The Manual Arts 


(To be continued) 


construction. 


36. The bamboo tree grows along the 


Atlantic Coast. 


7. A tree consists of three main parts, 


the crown, the roots, and the trunk. 


. Water and minerals are first taken up 


by the roots of the tree. 

The trunk is the most important part 
of a tree 

Milk, eggs, meat, silk are indirectly 
obtained from plants. 

Enormous quantities of lumber are 
wasted annually. 

Nothing is being done to eliminate 
the waste in lumber production. 


. Trees are vital to the life of man. 
. The conifers and broad leafed trees 


are quite similiar in structure. 

A piece of wood consists of many 
cells growing in a vertical direction. 
The cells in a section of wood are 
visible to the eye. 


. The cells in a section of wood are of 


one size. 


3. The thickness of the cell walls are the 


same. 


. The cells appear as circles on wood 


and are commonly called annual rings. 
The age of a tree can be determined 
by counting the annual rings. 


. The outside part of the trunk is called 


the “sapwood.” 
The center of the heartwood is called 
the “pith.” 


. The substance in the center of the 


heartwood is a black hard substance 
After a tree gets to be a certain age 
the heartwood turns to sapwood. 


. Cell formation takes place in the 


cambium. 


. The outer part of the bark is called 


the “bast.” 


. The cortex is used in the weaving of 


mats 
Bast furnishes materials such as cork 
and tannic acid. 


. The medullary rays store and dis- 


tribute food material. 
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() 60. 
1. 
62. 


63. 
64. 


65. 
66. 
67. 


68. 


The cells in nonporous wood can be 
seen with the naked eye. 

Paste wood filler is used on porous 
woods. 

Wood is composed of a combination 
of complex cell structures. 

Wood is lighter than water. 

A freshly cut log placed in water 
will sink in a short time. 

Trees reproduce themselves by seeds 
and by sprouting. 

The seeds of a chestnut, oak, and 
hickory tree are heavy. 

The seeds of oak trees fall close to 
the parent tree. 

The seeds of the maple, pine, and 
poplar trees are heavy and rectangular 
shaped 


. The first task done before starting 


logging operations is to build a road 
through the forest. 


. Three men are usually employed in 


cutting down a tree. 

Modern machinery and methods are 
not used in logging and transporting 
lumber. 


. Logging is done in the spring and 


summer only. 

Logs are kept in a pond while waiting 
to be sawed, for the purpose of pre- 
venting decay and checking. 


74. A log is either plain sawed or quarter 


sawed. 


. Quarter-sawed boards are more ex- 


pensive than plain-sawed boards. 


. The furniture made during the Queen 


Anne period was mostly of mahogany. 


. Cabinetmakers flourished during the 


reign of Queen Anne. 


. The standards of living were con- 


siderably improved during Queen 
Anne’s reign. 


. The lowering of the backs of chairs 


during the reign of Queen Anne was 
an innovation in cabinetmaking. 


. Veneering was an unknown art dur- 


ing Queen Anne’s reign. 


. Lacquer furniture from China was 


introduced during Queen Anne’s reign. 


. The chairs of Queen Anne’s time are 


difficult to recognize. 


. Chippendale usually embellished his 


work with carvings only. 

Chippendale popularized mahogany as 
a material for furniture. 

Chippendale never made his pieces of 
furniture to conform to the style and 
design of the Queen Anne period. 
Chippendale’s chairs were flawlessly 
made, well balanced as to design, and 
showed variety and charm. 
Chippendale, during his later life be- 
came rich, famous, and arrogant. 
The Adam Brothers were born in 
Liverpool 

William was the best known of the 
Adam brothers. 

The Adam Brothers’ style was heavy 
and clumsy 

The period of the Adam influence is 
referred to as the “Age of Satinwood.” 
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92. 


Sheraton was a designer of furniture 
rather than a cabinetmaker. 


. Sheraton originated some of the most 


beautiful designs ever produced. 


94. Sheraton’s designs for satinwood and 


. Sheraton 


inlaid mahogany have never been 


surpassed. 
preferred mahogany to 
lighter woods. 


. Secret drawers in furniture were in- 


troduced by Sheraton. 


. Heppelwhite’s furniture was distinctly 


English in character. 


8. Hepplewhite infused in his designs a 


warmth and livableness which was 
lacking in the work of previous de- 
signers. 


. The early furniture of Phyfe equaled 


that of the English cabinetmakers in 
design, workmanship, and detail. 


. Duncan Phyfe was born at Water- 


bury, Conn. 
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Part ll 


. Kiln dried lumber contains more mois- 


ture than air dried lumber. 


. Auger bits may be used in the drill 


press. 


. Auger bits are graduated in 32nds of 


an inch. 
In squaring up stock by hand the board 
is cut to finished length first. 


. The rabbet joint is used in drawer con- 


struction. 


. Round shank bits are to be used in a 


hand drill. 


. Alcohol will clean a paint brush. 
. Shellac is dissolved with turpentine 


A framing square is larger than a try 
square. 

Casein glue is more waterproof than 
animal glue. 


. Water stains penetrate the wood deeper 


than oil stains. 

A No. 8 wood screw is larger than a 
No. 10 screw 

The jointer is used for reducing stock 
to uniform thickness. 

It is not good practice to cut sharp 
curves on a band saw. 


. In figuring board feet lumber under 1 


in. in thickness is considered as 1 in. 


in thickness. 


. A scraper should always be used after 


planing. 


) 17. Nails are sold by the gross. 
18. Walnut is a better cabinet wood than 


basswood. 


. Hickory is too soft to use for hammer 


handles. 


. A rasp is used for filing metal. 
. A cross lap joint is best used when 


wood is of different thicknesses. 


. The backsaw is the best to use in 


making a dado joint. 


. All braces are equipped with ratchets. 
4. The jack plane should never be filed. 
25. The blade of a plane should not have 


a wire edge. 


. The keyhole saw is used to cut boards 


to length. 


. The coping saw is used to cut thick 


pieces of wood. 


. The expansion bit can be used to bore 


several size holes. 


29. Oak is a close grained wood. 
30. A screw driver may be used as a 


chisel. 


. Gum is the base wood of most cheap 


furniture. 
A nailed joint is as permanent as a 
screwed one. 


. The careless workman who violates the 


laws of a machine will have to pay 
for his acts in the course of time. 


. In the school shops of today, there are 


many machines that are designed for 
one armed and left handed work. 


35. Many workmen consider it safe to 


make adjustments on machines while 
they are in operation. 


. Usually there are three things that 


cause a band saw to break; a dull saw, 
feeding too fast, and attempting to 
make too sharp a turn. 

Boards, blocks, and end grain surfaces 
under 8 in. should not be run over the 
jointer. 

The jointer knives are the best means 
to use in removing dried glue from 
glued up stock. 

All belts should be dressed off with 
some kind of belt dressing to prevent 
heating up the pulley and wearing out 
the belt. 

All switches should be well pushed in, 
and all connections well made for the 
best results in operating a machine 
Both rear and front tables of the 
jointer should be adjusted for deeper 
or shallower cuts before turning on the 
power. 


. Animal glue is soaked in cold water. 


Maple is the best wood for dowels 
The tang chisel may safely be ham- 
mered with a mallet. 

Nails have more holding power when 
driven at an angle. 


. A 2d (2-penny) nail is larger than a 


4d nail. 


. The teeth of the turning saw should 


be facing the handle so as to cut on 
the pull stroke. 
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No. 2/0 sandpaper should be used to 
rub down between coats of shellac or 
varnish 

Shellac stick is used to fill up nail holes 
and dents in wood 

Always apply filler after staining 
Varnish should be allowed 48 hours to 
dry 

Shellac is made from a substance 
secreted by the lac bug 

Alcohol will dissolve shellac 

Walnut should not be stained 

Maple is a dull red color 

Pumice stone and oil are used to rub 
down a varnished surface to a dull 
smooth finish 


inswer fifty statement 
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Part Ill 

Explanation: This is a brief survey concern 

the following topics: cabinetmaking, car- 
tternmaking, lumbering 

» of the foregoing topics and write 

it least 300 words. Write on one 


‘r only 


Suggested Outlines 


nption n industry 


TEST ON PLASTICS 
ROBERT LLOYD CANTOR 


Professor of Fine and Industrial Arts 
West Virginia Institute of Technology 
Montgomery, W. Va 


Part | — True-False 


Some 


Plastic objects to be colored should 
be closely packed together in the 
dye bath 

The conditions necessary for pol- 
ymerization are heat, pressure, and 
a catalyst 

Plastics should be rubbed with a 
wet cloth 

A catalyst is a substance added to 
start and hasten polymerization 
The plastics industry came about 
as the result of a shortage of ivory. 
Such diversified products as 
skimmed milk, soybeans, formalde- 
hyde, wood or cotton, coffee beans, 
coal, air, petroleum, and water are 
employed in the making of plastics 
Thermoplastics are obtainable in 
sheet, rod, tube, and powder form, 
and may be heated sufficiently to be- 
come pliable 

Typical thermoplastics are Catalin 
and Bakelite 

Plastics can be sawed with a saw 
just like wood; many can be bent 
when heated; they can be twisted, 
drilled, frosted, engraved, cemented, 
fused, and colored 

Always try to hide all joints in as- 
sembling plastic objects 

All holes should be drilled before 
polishing 

Never use false construction to 
build up thick parts from thin 
plastics 

If plastic has masking paper on it 
then it should be left on while it is 
grooved 

A good cutting speed for drilling 
Mastics is 120 ft. per minute 

Faces of plastic sheets should 
always be planed 

Sanding of plastics can be done 
either wet or dry 

All traces of pumice and other abra- 
sive compounds are removed by 
rinsing the plastic in water. 

Light can be piped around corners 
and curves of acrylics. 

Thermoset plastics are used exten- 
sively in aircraft instrument panel 
fittings and knobs 

A “pock-marked” rough Lucite 
project may be buffed directly with- 
out sanding for a pleasing effect 
Most of the tools used in working 


be made or im- 


I 


with plastics may 
prov sed in the home or school 
workshop 

Four methods of applying cement 
pe, brush, and pour 

1 buffing operation in 
abrasive is appl ed to a 
buff to remove 


marks and irregularities on the 


face ot | tics 

The drill press may be used for 
polishing by putting a buffing wheel 
on a bolt and mounting it in the 
drill press chuck 


Small inexpensive screw drivers can 


be made into engraving tools of 
various shapes and sizes. 

Whenever possible, plastics should 
be cemented rather than heated and 
shaped 

A very satisfactory disk sander can 
be made by merely fastening an 
abrasive sheet to a wood or meta! 
disk and use this tool on a buffing 
wheel arbor or with a bolt in a drill 
press chuck. 

In the beginning designers worked 
hard to camouflage plastics 

The protective masking paper on 
both sides of the plastic should be 
removed before work is begun on 
the project 

A coping saw should be used when 
very thin plastic is being cut. 

A cabinet scraper blade may be 
used to remove plane and saw marks 
from the edges. 

Methylene dichloride and monomer- 
ic methyl methacrylate (50-50) is 
known as cement 1-A. 

Chloroform is a solvent for Lucite- 
Plexiglas and may be used as a 
cement 

With most plastic dyes the three 
basic colors — red, blue, and yellow 
—can be mixed to give all the 
other colors 

Cleansing powder is a good clean- 
ing agent to use on plastic 

Vanishing cream is a good cleaner 
for Lucite 

Sandpaper and masking tape can be 
combined and used to make designs 
on plastics 

Engraving should always be done 
after the project is heated and 
formed 

Stamping designs cannot be effective 
on plastics although they can be 
used effectively on leather and metal 
projects 

A woodworking marking gauge can 
be useful for plastic surface decora- 
tion 

Leathercraft pricking wheels can be 
used to get an interesting effect on 
plastic : 

Any cleansing solution used on glass 
can be used to clean plastics 

To buff a plastic project the buffing 
lathe should be run at a high speed 
to get best results 

Decalcomania is not a satisfactory 
method for plastic decoration. 
The silk screen process can be used 
for decorating plastics 

Engraving below the depth of the 
dyed surface will produce good 
results 

The use of self-tapping screws will 
avoid the breaking of tops 

Veining is one of the most difficult 
forms of surface decoration. 
Furniture wax on plastics resists fine 
scratches 
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Part Il — Multiple-Choice 
Directions: Encircle the proper response. 
51. In welding plastics the welded joint is (a) 
almost as strong as the plastic, (6) ex- 
actly the same strength, (c) stronger 
than the plastic itself. 

. Which of the following men is responsible 
for the formula for acrylic plastics, now 
known as Plexiglas? (a) Hyatt, (0) 
Rohm, (c) Baekeland. 

. Raw materials such as coal, air, 
water are put through complex chemical 
changes and emerge as a synthetic resin 
called (a) plastic, (b) Bakelite, (c) 
nylon. 

After (a) 1920, (6) 1930, (c) 1940 the 
plastic industry developed particularly 
jast. 

. Which of the following are used in the 
manufacture of plastics? (a) skimmed 
milk and soybeans, (6) coffee beans, coal, 
and air, (c) only part of the foregoing 
items in a and b, (d) all of them 

. In acrylic work it is possible to modify 
designs as the project is being built be- 
cause (a) plastic is inexpensive and, 
therefore, nothing is lost if the design is 
altered, (6) they can be reshaped re- 
peatedly, (c) of man’s innate ingenuity. 

. Plastics which cannot be reshaped when 
heated are called (a) thermosetting, (5) 
thermoplastic, (c) thermostatic 
(a) Asbestos, (b) mica, (c) formalde- 
hyde is added to plastics which require 
great resistance to heat 

. The method of welding acrylic plastics 
similar to the procedure used by the In- 
dians to produce fire is called (a) friction 
welding, (5) thermowelding,,(c) thermit 
welding. 

. Lucite at the temperature of (a) 500, 
(b) 660, (c) 780 degrees becomes de- 
polymerized. 

. Heating a cemented joint will (@) cause 
little effect, (6) melt the cement, (c) 
cause warping 

. Aplastic project is (a) dyed before com- 
pletion, (b) dyed after completion, (c) 
makes no difference 

. Light tints are possible on many plastics 
by using a concentrated solution of dyes 
such as (a@) poster paint, (b) all-purpose 
Rit, (c) colored India inks. 

. The cement providing the strongest 
acrylic joint is probably (a@) cement 1-A, 

chloroform, (d) 


and 


(6) cement 1-C, (c) 

acetone 

The simplest form of surface decoration 

is (a) internal carving, (0) inlaying, (c) 

veining 

When threading plastics the best results 

will be obtained if (a) fine threads, (6) 

coarse threads, (c) medium threads are 
used 

. What kind of drill bit should be used to 
drill holes in plastics? (a) auger, (b) 
twist, (c) power drill. 
Plastics are squared in the same manner 
as (a) copper, (b) wood, (c) paper. 

. Cellulose acetate is thermoplastic and can 
be formed when it is heated to a tem- 


perature of (a) 350 to 380 deg. F., (6) 
250 to 280 deg. F., (c) 450 to 480 deg. F. 
70. Acrylic plastics should not be below a 

temperature of (a) 100 deg. F., (b) 80 
deg. F., (c) 110 deg. F., for cold forming. 
Files are usually designed to cut in (a) 
one, (b) two, (c) three directions. 

(a) Hydrochloric acid, (6) Acetone, (c) 
glacial ascetic acid is used as an accelera- 
tor for many opaque cements. 
Cemented parts will tend to (a) warp, 
(b) creep, (c) craze if clamps are not 
used 

. Where several thin sheets are stacked 
together to be sawed, pieces of (a) 
waxed, (b) tissue, (c) gummed wrapping 
paper inserted between each two sheets 
will help. 

Dip dyes can be used over and over 
again almost indefinitely but may require 
(a) boiling, (6) straining, (c) stirring 
before each using. 


Pari Ill — Completion 
Directions; Fill in the proper response 
Plastics which require great electrical in- 
sulation power require the addition of 


Cementing a thin material to the face of 
another piece of plastic for decorative 
purposes is called ..... 

The catalyst is a substance added to 
plastic to start and hasten 
Red is a warm color, while .... 
as a cool color. 

As a safety measure when bending and 
forming plastics, be sure to wear ..... 
The first piece of equipment necessary 
for shaping by the vacuum process is an 


is known 


Plastic is swung in the air after it is 
taken out of an oven to .... it. 

3. Putting dyes on plastics with a brush is 
likely to cause ..... 
For inlaying plastics, colored paste and 
stick are available. 

85. Plastic cement will not hold well on .... 
surfaces. 


Part IV — Matching 

Directions: The meaning or association of 
the words in the following column are to be 
found in the statements in the next group, let- 
tered a, b, c, etc. In the space to the left of 
each number, write the letter from the state- 
ment in that column, which explains the mean- 
ing or association of that particular word. 

86. Crazing 

87. Acrylic plastic 

88. Cementing method 

89. Mild soap solution 

90. Sharp curves, angles 

91. Dr. Leo Baekeland 

92. Rubber gloves 

93. Buffing wheel 

94. Jeweler’s saw 

95. Plastic coloration 

96. Water 

97. Dr. J. W. Hyatt 

98. Infra-red bulb 

99. Wood, plaster negative mold 
100. Hand polishing 


a) may be used as a threading lubricant 
6) should be avoided 

c) Bakelite 

d) split or tiny fissures 

e) dip dye 

f) soak 

g) “memory or homing” instinct 
h) piercing 

i) mottled 

j) sandpapering 

k) vacuum forming 

1) splash pan 

m) billiard ball substitute 

n) mild liquid abrasive 

o) bending plastic 

p) hide glue 

q) coarse abrasive 
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Part Ill 


. Aspirator 

. Caseharden 
83. Brush streaks 

. Filler 

. Polished 


76. Mica 

77. Overlaying 

78. Polymerization 

79. Blue (or green or violet) 
80. Gloves 

Part IV 
92. e 95. i 
93. 1 96. j 
94. h 97. m 


98. 0 
99. k 
100. n 


86. d 89. a 
87. 2 90. b 
88. f 91. ¢ 


ELECTRICAL ACHIEVEMENT TEST 


WILLIAM KAVANAUGH 
In attendance at the University of 

Minnesota 
Minneapolis, Minn. 

This achievement test consists of 161 points 
and covers material that a student should 
know to have a basic knowledge of electricity. 
The information in this test very closely 
follows the outline as given in “Standards of 
Attainment in Industrial Arts Teaching,” 
American Vocational Association. 

The following topics are included as things 
a pupil should know. 


1. Properties of magnets and the magnetic 
field 

2. Sources of electric current and char- 
acteristics 

3. How electric current is conveyed 

4. Kinds of conductors and wire sizes 

5. The meaning of volt, ampere, and watt 

6. Conversion of electric power to heat, 
light, and power 
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7. Difference between direct and alternat- 
ing current 
8. Sources of alternating current 
9. Meaning of phase and cycle 
10. Meaning of series, parallel, and series- 
parallel circuits 
11. Resistance 
12. Ohm's law 
13. Operation of electromagnetic devices 
14. Electrical soldering 
15. Effect of overloads 
16. Wiring diagrams and symbols 
17. Meters and their uses 
18. Construction and workings of wet and 
dry cells 
19. Fuses and their uses 
20. Electric lamps, use, and how made 
21. Motor types and how to identify them 
22. Transformers and their operation 
23. Types, purposes, and theory of 
condensers 
24. Principles of three wire systems 
25. Pay-roll jobs and opportunities in the 
electric industry 
26. Modern electric fixtures 
Part I. Mutiple choice Points 30 
Part II. Matching Points 47 
Part III. Completion Points 31 
Part IV. Identification Points 34 
a) Tools 
6) Symbols 
c) Abbreviations 
Part V. Controlled 
Completion Points 7 
Part VI. Problem Points 12 
Total Total Points 161 


This test is designed to test your achieve- 
ment in the elements of basic electricity. Care- 
fully follow the directions given before each 
part of the test. Do not spend your time over 
any one question or any particular part of the 
test. Go over the entire test and when you 
have answered all that you can without puz- 
zling over them, go back and spend the remain- 
ing time on those you missed 


Part |. Multiple Choice 
Directions: Choose the one best answer 
from the items following each statement and 
put the letter in front of that item in the 
blank spaces 
The first one is answered as an example 


b. X. A magnet will attract (A) copper, 
(B) iron, (C) porcelain, (D) glass 


The instrument used for measuring 
electrical current is the (A) volt- 
meter, (B) wattmeter, (C) Am- 
meter, (D) Ohmmeter 


A number 14 wire will safely carry 
(A) 5 amperes, (B) 10 amperes 
(C) 15 amperes, (D) 20 amperes 


In alternating current, when we talk 
about phase we mean (A) value of 
capacitance in circuit, (B) value of 
voltage in the circuit, (C) time rela- 
tionship of voltage or current in 


circuit, (D) relationship of current 
to voltage and resistance. 


Weak spots in an electrical circuit 
for protection purposes are called 
(A) overload relays, (B) protectors, 
(C) safety switches, (D) fuse links 


The unit of electric power is the (A) 
farad, (B) henry, (C) watt, (D) 
power factor. 


All meter movements are originally 
(A) voltmeters, (B) ohmmeters 
(C) current meters, (D) thermo 
ammeters. 


. When dry cells are connected in 


parallel the total voltage is (A) 
greater than any of the single cells, 
(B) the same as the voltage of a 
single cell, (C) equal to the number 
of cells times 1.5 volts, (D) equal 
to the number of cells 2.2 volts. 


. The flux used for radio and electrical 


soldering is (A) sal ammoniac, (B) 
soldering salts, (C) rosin, (D) acid 
core solder. 


. A 40-watt fluorescent tube requires 


which of the following voltage to 
cause it to light (A) 110 volts, (B) 
130 volts, (C) 208 volts, (D) 
90 volts. 


. The series type motor is known for 


its (A) constant speed, (B) good 
starting torque, (C) poor starting 
torque, (D) low starting torque. 


Power can be calculated by (A) 
multiplying voltage by resistance 
(B) dividing voltage by resistance 
(C) multiplying voltage by resis- 
tance squared, (D) dividing voltage 
squared by resistance 


A magnet made with turns of wire 
wound on a soft iron core with 
current to energize it is called (A) 
natural magnet, (B) permanent 
magnet, (C) electromagnet, (D) 
alloy magnet 


A poor conductor of electricity is 
(A) silver, (B) copper, (C) pure 
water, (D) carbon 


The compass is an instrument from 
which of the types listed below (A 
electrical, (B) mechanical, (C 


magnetic, (D) dielectric 


shunt wound motor is known 
its (A) high starting torque 
good speed regulation, (C) low 
(D) operation without brushes 


three wire power distribution 


system which gives 220 volts regard- 
less of which two wires are used 
is the (A) star, (B) “Y,” (C) delta, 
(D) quarter-phase. 


The type of fuse that has to be 
screwed into its socket or sockets 
is the (A) buss fuse, (B) link 
fuse, (C) plug fuse, (D) cartridge 
fuse. 


The worker in the electrical field 
whose work requires a good back- 
ground in mathematics, physics, and 
materials is an (A) electrical techni- 
cian, (B) house electrician, (C) 
electrical engineer, (D) electrical 
contractor 


If additional lamps are connected to 
a circuit in parallel, the total resis- 
tance will (A) increase, (B) 
decrease, (C) be the same, (D) 
decrease in proportion to the num- 
ber of lamps added. 


Half and half solder as used in radio 
and electric work melts at (A) 
100° F., (B) 370° F, (C) 480° F., 
(D) 550° F. 


The variations in voltage produced 
in a single a.c. generator through- 
out one cycle may be represented 
by (A) sine curve, (B) a saw tooth 
curve, (C) a series of vertical lines, 
(D) no possible combination of 
curves. 


Resistors in series with a meter to 
increase its voltage range are called 
(A) multipliers, (B) shunts, (C) 
series by-passes, (D) milliamperes 


The number of turns of wire on the 
secondary of a transformer is 
doubled, the voltage on the sec- 
ondary (A) is decreased to one half 
as much, (B) stays the same, (C) is 
4 times as great, (D) is twice 
as great 


. The underwriters’ knot is used mostly 


(A) in using solid wire, (B) in 
motor wiring, (C) in knot and tube 
wiring, (D) in plug and fixture 
wiring 


The best soldering flux for radio and 
electrical work is (A) soldering salts, 
(B) acid, (C) soldering paste, (D) 
rosin. 


The most commonly used flashlight 
battery is the (A) size A, (B) size 
B, (C) size C, (D) size D. 


To get a check on the condition of 
your automobile battery, we use a 
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Directions: 


(or an) (A) ohmmeter, (B) hydrom- 
eter, (C) ammeter, (D) voltmeter. 


. The telephone was invented by (A) 


Marconi, (B) Simon Ohm, (C) Edi- 
son, (D) Bell. 


. For heating elements we usually use 


(A) copper wire, (B) michrome 
wire, (C) silver wire, (D) carbon. 


A rotating vector may be used (A) 
to check the speed of a generator, 
(B) to represent the current or 
voltage variations of an ac. gen- 
erator, (C) to generate voltage, (D) 
to generate current. 





Part ll. Matching 


From the lettered column select 


the item most closely associated with items 
in the numbered column. Place this letter in 


the correct 


blank. Number 31 is answered 


as an example 
(B) 31 


5 


? 


e.m.f 
kind of current 


33. a.c. resistance 


. voltage G 
*. vibrator H 


mechanical switch 

source of voltage 

kind of conductor 

insulating material 

high starting torque 

series F. -a.c. 
impedance 
pure water 
parallel 
series-parallel 


battery I 
silver J 





RCM a 3 
. VR x* H. | 
E-=|xR 


E 
Ex|xCos.@ J 
P= 


39. Ohm’s law 
40. power formula 
41. voltage 

42. a.c. power 

43. impedance 
44. resistance 

45. current 

46. wire resistance 


= 
R 


TYL 
"7 

| 

E 





voltage 51. micro 

. current oe .  * 

. power 53. resistance 
vector 54. impedance 


Ww Pr. 2 
G. 100, 405 
f H. Q ow W 


I 
J 8 


55. condenser .... 59. 
56. resistor ioe 


AVMVMVW- fF 
—fifipe 


voltmeter 
battery 

generator 
spark gap 


choke stan Se 
Potentio- rem 
meter 

— xX 
GWA 


—O—- Hs) — 


OOOO 


—o— o—__—_ 


J —@Oa- 


+} = 





63 
64 
65 
66 


67. 


68 
69 
70 
A 
B 
ea 
D. 
E. 
F 
G. 
H. 
I. 
B. 


71 
72 


Ciel 
‘i 


A. 
B. 


C. advantage 


D. 
E. 
F. 
G. 
H. 
I. 

[3 


electrolyte 
armature 
transformer 

coil 

series motor 
condenser 

breaker points 
knob and tubes 
changes to a different voltage 
dielectric 

insulator 

ignition system 
antenna 

current lags voltage 
vacuum cleaner 
door bell 

ground connection 
specific gravity 





series 


. shunt 
73. 
74. 
76. 
. B.X. cable 
78. 


series-parallel 
S.P. switch 
fuse 

binding post 


storage battery 

increased current possible 
metallic covered wires 

of greater current and 
voltage 

buss type 

overload relay 

greater voltage possible 
can handle only one circuit 
Edison 

wire fastener 

asbestos covered wires 





Directions: 


Part Ill. Completion 
In the following statements fill 


in the blanks with the best and most accurate 


word to 


make the statement frue. The first 


one is answered as an example. 


Ohm X 


79. 


. The unit of 


. Opposition to 


. The combination of an 


resistance is known 
The connection of dry cells so as 
to make possible increased current 
drain is the connection. 
flow of lines of 
magnetic flux is called 


. The dynamo or generator is a con- 


version from mechanical to 

energy. 

iron core 
and a coil is known as an 


. The unit 


. All meters 


. The unit 


. The unit 


of capacitance is the 


. The smallest unit which still retains 


all of the original characteristics of 
an element is the ... 


. The henry is the unit of .. 
. Frequencies 


multiples 
called 


which are 


of the fundamental are 


7. The current through an inductance 


the voltage across the 
inductance by 90°. 


. Ammeters are always connected in 


me with the current which 
is to be measured. 


. A dielectric substance is an ... 
. A multimeter having a resistance 


of 1000 ohms per volt uses a ...... 

mill movement (as the fundamental 

meter movement). 

The range of an ammeter can be 

increased by the use of 
used in 

ohmmeters, 
originally 


voltmeters, 
ammeters, and multi- 
meters are 
meters. 
Voltmeters are always connected in 
with the circuit whose 
voltage we wish to measure. 


. The force or potential that causes 


current to flow in a _ complete 


circuit is the 


. The voltage of a fully charged lead- 


acid cell is 
of current flow in a 
circuit is the 


7. The best and most economical con- 


ductor of electricity is 


. The voltage of a flashlight cell 


. The frequency of alternating current 


most used in the United States is 


. In a transformer the power is trans- 


formed from primary to the sec- 
ondary circuit by the process of 


. The natural magnetic material is 


named .. 

The part of the automobile ignition 
system which makes and breaks a 
6-volt circuit is the 


. In dealing with a.c. power, in addi- 


tion to voltage and current we have 
to consider 


. Increasing the distance between the 


plates of a condenser causes its 
capacity to be 


. In Christmas tree lights, when all 


eight lights have to be lighted at 
once we call this circuit a 

circuit. 

used to measure con- 
ductivity of a circuit is the 


. An automobile starter motor is an 


example of a 


. When dry cells are connected in 


series the total voltage is 


. At frequencies below resonance the 
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series circuit acts like a 


plus a resistor 

Part IV. Identification 
Materials and Tools 

Below are pictured some mate 
Write the of each tool 

in the blank 

correct 


Dire 
rials and 
or piece ol 
corres 


tions 
tools name 
equipment whose 


ponds to the tool or 


number 
equipment 

Number 110 is answered as an example 
Diagonal 


Cutters 


m4 jot 


lowing symbols 
he blank. The 


} 
c Xampie 


Directions ntify the f¢ 


by writing the correct word in 


first one is answered as an 


ibbrevia 


blank 


Directi ntity tl yllowing 
word in the 


tions by correct 


The first one example 


swered s an 


Part V. Controlled yang 
Direction In 
of the 
best completes the meaning of the 
Number 145 is answered in example 
H 145. In 


converted int 


the letter 


item listed n inserted 


paragr aph 


doorbe energy is 


This is done by allowing 
to flow through the 
which causes them to become 
and pull the armature 
down to the pole pieces. When the 
moves, the clapper 
moves with it and strikes the bell 
also the 
become 


motuon 


coils 


current no longer 
disappears 

tension causes arma- 

ture to return to original position 

This causes contact points to 

and the cycle starts over. 


open, 


open G. spring 

magnetized H. electrical 
>. current doorbell 
ground 
armature 
magnetic 
held 


close 
voltage 
contact 


points 


Part VI. Problem 

Directions: Read the problem below and 
then answer the questions concerning it by 
writing YES or NO in the blank spaces. 

A customer brings a doorbell into your shop 
for repair, and his complaint is that it rings 
only once instead continuously when the 
door button is pushed and held down 

. 153. Would you expect to find the coil 
open ? 
Bad contact points on the armature 
could be the trouble? 
could be out 


or frame 
The contact 
of adjustment? 
The voltage in the 
missing through faulty 
or dry cells? 

he hammer could be set 
to the 


points 


circuit could be 
transformer 


too closely 


gong? 


Directions: Read the statement of the 
problem below and then insert the correct 
unswer in the blank in front of each question 

A toaster marked 1000 watts, 120 volts, is 
brought into the shop in which you are work- 
ing; the customer’s complaint is that it insists 
on blowing fuses 

How much current should a toaster 

draw when working properly? 

How resistance would you 

expect element if not 

defectiv 

The cord and plug can be separated 

from the toaster how much 

resistance would you expect to find 
cord? 


much 
to find in the 


itself, 


between the two wires in the 
Dire clions 


inswer 


shown deter- 
blank in 


From the circuit 


mine the and write it in the 
front of each statement 
161. How 

the ammeter if dry 
162. If dry used 


will be read on 
cells are used? 
how much 


much current 


cells are 
voltage is available? 
163. If R, 

the ammeter read if dry 
1> 


used 


what would 
cells are 


were removed 


. 164. What is the total resistance in the 
circuit? 

. 165. What e.m.f. 
are used? 


is available if wet cells 





Ail 





ELECTRICAL ACHIEVEMENT TEST — SCORING KEY 
Cc ASE Fe 40. F H 

D 15 28 41.H 
16 29 42. E 
17. C 30. 43. B 
18. C 31 4.1 
19 32 45. J 
\ 
( 
E 
\ 


3 
4 


55 


6 


20 33 46 

4. C 47 

35. 48 

6 49 

37 50.G 63 
38 51 64.H 
3 52.B 65. A 


underwriters’ 


ans ouw se we 


wre Oe 
AADBZAABANYO 


knot 


parallel 113 
reluctance 114. loom 
electrical 115. socket 
electromagnet 116. test meter 
farad 117. electrician side 
atom cutters 
inductance 118. surface socket 
harmonics 119. toggle switch 
lags 120. buzzer 

series 12 push button 
insulator 1 receptacle 

one 1 weatherproof 
shunts socket 
current soldering iron 
parallel ohms 

voltage micro 

2.2 . electron 
ampere angle 

copper flux 

1.5 3 cycles 

60 delta 
induction vector 
loadstone meter 

points wave length 
phase kilocycles 
decreased ground 

series trequency 
Mho antenna 
series ampere 
increased 140. direct current 
condenser 141. kilowatt hour 
diagonal cutters 142. micro-farad 
doorbell 143. henry 

plug 144. plate current 
H 148. K_ 151.G_ 154. Yes 157 
Cc 149. F 152. D 155. Ves 158 
B 150. L 153. No 156. No 159 
infinite high 163. “% ampere 

l ampere 164. 414 ohms 

45 165. 6.6 volts 


TESTS IN THE GENERAL SHOP 
C. H. NIEMANN 


Morton Junior High School 
Hammond, Ind. 


Since the general shop is or should be the 


student's vocationally 


it is very im 


first pr st eager in a 


technically planned course 


that he gets as much information 


tools and materials as soon as possible 
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In order to accomplish this the writer has 
found it advisable to use objective tests, such 
as true-false, completion, multiple-choice, and 
matching. After the tests have been given, the 
students exchange papers. The instructor then 
reads the questions (or has each student read 
one), gives the correct answer, and also ex- 
plains just what each term means, so that the 
class will see and understand clearly just how 
this related information applies to their shop- 
work 

Example: In the accompanying test the 
word or term kerf is associated with saw teeth, 
because the kerf is the slit produced by these 
teeth in making a saw cut 

These tests are given early in the course to 
the 7B classes and the first time, no grade is 
entered in the class book. About the middle of 
the semester the same tests are given to these 
classes, graded and their grades entered in class 
record book. The following percentages have 
been found to work out satisfactorily (A—95- 
100) (B—80-90) (C—60-75) (D—45-55) 
(F—under 45 per cent) 

The attention that the students give while 
these test questions are explained is very 
g.atifying 


Matching Test 

Directions: In the space at the left of the 
words in the first column, write the number 
of the word, found in the right column, which 
is most closely associated with it. 


(5) kerf 1. brace 

(3) tang 2. nail set 

(4) coping saw 3. file 

(1) auger bit irregular curves 
(2) brads saw teeth 


gouge 
auger bit 
flathead screw 


(5) plane 

(4) groove 
(3) countersink 
(1) chisel 

(2) lead screw 


router plane 
working face 


finger gauging 
knife 

drill 

working edge 


(4) try square 
(5) expansion 
(2) draw 

(3) hand 

(1) chamfer bit 
(4) chisel hammer 
(5) solder 
(2) center 
(1) ball peen 
(3) tin 


punch 

plate 

cold 

lead and tin 


horizontal lines 
circle 
dividers 


(3) laying off spaces 

(5) isometric 

(4) three-view 
drawing 

(1) T square orthographic 

projection 

(2) compass pictorial drawing 

Your name 


Grade earned—A...B...C...D...F. 


Grading scale: A—95-100; B—80-90; C—60 
75; D—45-55; F—less than 45 per cent 


ACHIEVEMENT TEST IN 
MECHANICAL DRAWING 
GRADE X—A MIDYEAR TEST 

ANDREW G. LOFGREN 
Boston Technical High Schoo! 
West Roxbury, Mass. 


Description and Purpose 

The test is in six parts and is entirely 
objective. Part I is a true and false test 
of 58 items. These items are grouped under 
four major headings which are: (1) In- 
struments and Materials, (2) Geometric 
Problems, (3) Orthographic Projection, 
and (4) Dimensioning. Part II is a match- 
ing test of 15 items on the subject of 
geometry for mechanical drawing. Part III] 
is a test of 5 items in geometric construc- 
tion by use of compasses and straightedge 
This is a test for skill as well as under- 
standing. To be objective, each item must 
be completely correct. No credit is given 
for items partly right. Part IV of 4 items 
is a multiple-choice test on computing the 
margins for centering a three-view ortho- 
graphic drawing. Part V is a completion 
test of 6 items in orthographic projection. 
Like Part ITI, it is a test in skill as well as 
understanding for the student must use 
the drawing board, T square, and triangle 
to supply the missing views. Part VI, A, B, 
and C are blueprint reading tests of 35 
items which vary in degree of difficulty 

The test has been designed to measure 
pupils’ knowledge and understanding of 
mechanical drawing, but at the same time 
to measure the pupils’ skill in handling in- 
struments, and their ability to read draw- 
ings. It is an achievement test. 

The purpose of the test: 

1. Find out how much the pupils know 
in order that the instructor may know 
what to teach next. After giving this mid- 
vear test an instructor may discover that 
some or all pupils are not ready to go on 
with the more advanced work. The test 
would show just what phases of the first 
half vear’s work needed review. 

2. Determine what pupils need remedial 
work. Since the test items are grouped un- 
der distinct units of mechanical drawing it 
would be an easy matter to discover in just 
what phases of drawing a student is weak 
By the use of the student record sheet for 
the tabulation of numerical weak- 
nesses can be easily spotted. The student 
for all classes in Grade X 


scores 


record sheets 
would be the sources from which a special 
class could be made up. Individuals show- 
ing decided weaknesses in a majority of 
the units could be selected for this class 
which would receive special instruction. 

3. Check the instructor. If a large num 
ber of pupils failed the test it might be an 


indication that the instructor fell down on 
the job. Even the best of instructors may 
at times slide over objectives rather hur- 
riedly in order to meet the requirements 
of the course. 

4. Determine pupils’ marks. Since the 
test samples widely the field of elementary 
mechanical drawing, it can truly be said 
to be comprehensive. From the curricular 
standpoint the test is valid. I have checked 
all items in the very best of mechanical 
drawing textbooks. A valid and compre- 
hensive test should be a very good measure 
for pupils’ marks. Since the test is entirely 
objective, a more reliable basis for assign- 
ment of pupils’ marks will be furnished 
than that afforded by the subjective tests 
of teachers. 

5. Compare the results obtained by the 
teacher of one class with the accomplish- 
ments of similar classes in the same school 
or in other schools. 

6. Motivate pupil effort. Pupils will try 
harder and put more into their work when 
they know that they are going to be 
thoroughly and scientifically tested. 

The writer is grateful to Louis A. Van 
Ham, head of the drafting department at 
Boston Technical High School. Mr. Van 
Ham offered the drawings for Part VI of 
the test. The writer has revised them to 
their present form. 

The test has been administered to 450 
high school students of grade X. The stu- 
dents have had one-half year’s work in 
mechanical drawing consisting of three 40- 
minute periods a week. From their scores, 
norms have been determined. The median 
is 129.4. The mean calculated is 127.4. The 
standard deviation is 24.45. From these 
norms, the students’ raw scores are con- 
verted into class marks. The following table 
is significant: 

A = Above 164 
B 140 to 164 
C = 116 to 139 
D= 90 to 115 
E = Below 90 


Directions for Administering 

The time element as a very important 
item of validity. lf strict time limits are 
not adhered to, the test will be invalid. 
Established limits for each part follow. 
I allow 20 
Part II allow 8 
Part III allow 20 


Part min. + 2 
min. + 2 
min. + 2 


Part IV 
Part V 


Aallow 24min.) 
9 


B allow } min. {- 
allow 15 min, 
min 
min. 
min 


Aallow § 
VI Ballow 5 
Callow 10 


12 100 


Total 88 
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The total students’ working time is 88 
minutes. Allow 12 minutes for giving out 
papers and the reading of directions. The 
directions for the students are printed on 
each part of the ‘test. Time limits were 
arrived at by trying out the test with stu- 
dents of average ability. Students should 
be told to keep their papers face down until 
all tests are given out. 


Directions for Scoring 

Ease in scoring as an important element 
in objective tests. Space is provided at the 
bottom of each test part for marking the 
score. These scores may be totaled on page 
1 of this test. Since the test is wholly ob- 
jective, anybody may score it. A key to 
all test parts is provided. With the student 
class record sheet, each pupil’s results may 
be analyzed and remedial measures taken 
\ summary of the m:ximum scores follows 


Part I Number right 
Part Il Number right 
Part Il Number right 
_ (A) Number right 
Part IV Number right 
V Number right 
Number right 1( 
VI Number right 10 
Number right 15 


) 
) 


Total score 


Total number of items 


ACHIEVEMENT TEST IN MECHANICAL 
DRAWING 
Grade X — A Midyear Test 
by 
Andrew G. Lofgren 
Identification Record 


Last Middle 
Age Date of Birth 
High School 
Length of Drawing Period in Minutes 
Number of Drawing Periods per Week 


state 


Individual Pupil Score Sheet 

No. right 

No. right 

No. right 

No. right 

No. right 

No. right 

No. right 

VI (B) No. right 
(C) No. right 


Total score 


Part | — True and False 
Directions: Read the following sentences 
carefully. If a statement is true, draw a 
freehand circle about the 7. If a statement 
is false, circle the F. For example, the first 
statement is true, so the T has been circled 


Instruments and Materials 


I’ 


One of the triangles used in me- 
chanical drawing has two 45-deg 
angles and one 90-deg. angle 

The T square and the 30-60 degree 
triangle together are used for draw- 
ing vertical lines. 

The book compasses are used for 
drawing circles of 7-in. radius or 
less 

The 4-H pencil should be used for 
lining-in a drawing. 

The normal position of the T 
square should be with the head 
against the top edge of the draw- 
ing board 

The H pencil is preferable for 
drawing extension and dimension 
lines 

By means of the architect’s scale 
the drawing of an object may be 
made full size, three-quarter size 
half size, or one-eighth size. 

The scale 1% in 1 in. means 
that 1% in. on the drawing equals 
1 in. on the object, or the draw- 
ing is 1% times the size of the 
object 

The dividers are used to transfer 
distances 

If a circle is to be made larger 
than 3 in. in radius, the legs of the 
compass should be bent so that 
they are perpendicular to the paper 
The bevel on a compass lead 
should be on the inside. 

Drafting tape is more economical 
than thumbtacks for holding the 
paper to the drawing board. 

In laying out the border lines of 
a drawing paper, the measuring 
should be done on one vertical 
ind one horizontal line 

In making a _ three-view ortho- 
graphic drawing the views should 
first be “blocked-out.” 

A center line is a heavy line of 
alternate long and short dashes 


Geometric Problems 

The radius of a circle is one half 
its diameter. 

A line that is tangent to a circle 
has two points in common with 
the circle. 

A tangent to a circle makes a right 
angle with the radius drawn to that 
point 

The diameter of a circle is the 
shortest chord that may be drawn 
in the circle 

A perpendicular to a line forms an 
angle of 90 deg. with the line 

An obtuse angle is an angle greater 
than 180 deg 

An acute angle is greater than 90 
but less than 180 deg 

The perimeter of a polygon is the 
length of its outline or of the lines 
which enclose it 


24. An equilateral polygon is a polygon 


that has all its angles equal. 


25. A quadrilateral is a four-sided 


polygon. 

. The diagonal of a quadrilateral is 
a straight line joining two opposite 
vertices. 

. The angles of any triangle add up 
to 150 deg. 

. To bisect means to divide into 
two equal parts. 

To construct a square, a perpen- 
dicular to a line must first be 
drawn. 

To find the center from which an 
arc is drawn, bisecters of chords 
are employed. 

Any angle inscribed in a semicircle 
is a 60-deg. angle. 


32. A regular hexagon has a Jong and 


short diameter. 


Orthographic Projection 


33. The vertical height of the top view 


of an object, as shown on drawing 
paper, is equal to the horizontal 
width of the side view. 

In orthographic projection the 
height of the front view of an 
object is equal to the height of the 
top view 

If perpendiculars are extended 
from all points on the face of an 
object to a plane of projection, the 
picture so formed on the plane of 
projection is known as an ortho- 
graphic projection. 

A perspective drawing shows an 
object as viewed from one point, 
the eve of the observer. 

In orthographic projection, the 
length of the top view, in the draw- 
ing of an object equals the length 
of the side view 

In the orthographic projection of 
an oblique surface the projection 
lines are at right angles to the 
oblique surface 

Cylindrical objects may be fully 
represented in two views. 

The principal view is that view 
which gives the most information 
concerning the characteristic form 
of the object. 

The principal view is generally the 
front view of a three-view drawing 


Dimensioning 
Dimension lines are fine solid lines 
ending with arrowheads and stop- 
ping 1/16 in. from extension lines. 
The total height of a fractional 
dimension should equal the height 
of a single numeral. 
The length of an arrowhead is 
approximately three times its thick- 
ness 
A leader to a circular hole should 
be drawn at an angle of 60 deg. or 
45 deg. with the horizontal. 
Dimensioning is usually done in 
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a horizontal or vertical position, 
with the figures reading from the 
bottom or the right-hand side of 
the drawing. 

A circular hole should be located 
by dimensioning to iis edge 

In the dimensioning of a cylindri- 
cal object, both the diameter and 
length should be placed about the 
rectangular view. 

A working drawing must be fully 
dimensioned 

The radius should be given as the 
dimension for the size of a round 


hole 


Extension lines should touch the 
outline of a view 


. A dimension line should be no 


nearer to a view than ‘4% in. 
According to the American Stand- 
ards Association, the figure denot- 
ing the size of an angle may be 
placed in a horizontal position, for 
angles of 90 deg. or less 

The word drill following the di- 
mensioning of a circular hole refers 
to radius 

Dimension lines are generally 
equally spaced between views 


F 56. Dimensions can be considered as 
directions for the workman. 
Numerals in dimensioning should 
be the same grade as extension 
lines 
In dimensioning an arc of % in. 
radius, the arrowhead should be 
placed outside the arc, but touch- 
ing it. 

For dimensions under %-in., the 
arrowheads and figures should be 
placed outside the extension lines. 


Score: 58 items 
Score equals number right 





Part Il — The Geometry for Mechanical Drawing 


Directions: There are 16 true statements, lettered from a to 
g. At the left of these statements are 23 terms. From these choose 


A regular polygon 
Equiangular polygon 
A rectangle 


the term which best matches a statement and place its number A cman 
in front of the statement. For example, the term which best Parallel 
matches statement a is A regular polygon; therefore, the number A trapezoid 


of the term (number 12) has been placed in front of statement a. 


Diagonal 
Hypotenuse 


drawn to the point of contact. 

4 polygon of three sides 

A figure inscribed in a circle by using 
the radius of that circle spaced six 
times on the circumference. 

A line 90 deg. to a given line 

Two lines which would not meet, how- 
ever far extended 


A general term for enclosed plane figures A tangent ¢) The outline of a polygon 


1. A regular octagon 12 a) 
that are both equilateral and equi- Segment The part of an angle where the two 


2. A triangle 


3. A perpendicular angular 2. An equilateral triangle sides meet 
Vertex b) A name for all four-sided figures 23. Perimeter 


A regular hexagon ©) 


Parallelogram and angles 
4 quadrilateral that is both equilateral 


A pentagon 


Quadrilateral and equiangular 
An ellipse ) A line outside 


10. A polygon 
11. An isosceles triangle a 90-deg 


a circle, 


angle with 


An enclosed figure of eight equal sides 


joining the 


circle at but one point and forming Score: 15 items 


the radius Number right = 


An enclosed plane figure bounded by 
three or more straight lines 
A polygon of three equal sides 
A polygon having all angles equal 
p) A quadrilateral having its opposite sides 
parallel 
q) A parallelogram having its angles right 
angles 





Part Ill — Geometric Problem Test 
Directions: Complete the problems by 
use of compass and straightedge. Leave all 
construction lines on paper. 
1. With line AB as a side, construct a 
hexagon. 


8B 


2. Using AB as a long diameter, con- 
struct a hexagon. 


al 


Construct a square on the base CD. 


Construct a tangent to the circle O 
from an outside point P. 


5. On the drawing of the pawl, construct 
a 34-in. radius fillet tangent to line 
AB and to arc XYZ. 


Y 





Score: 5 items. Number right 3 


Part IV 


— Computing Margins for a 


Three-View Orthographic Drawing 
Directions: Assuming the three views are 
placed in the middle of a rectangle which 
measures 75g by 11%, figure the X margins 


ed 


and Y margins. The correct answers are 


PROBLEM A ] 


’ 
NOTE BETWEEN 
5 


Si 


oe | 
ton ™ Jetheq 


4 ~ 
PROBLEM B 


T ' 


NOTE BETWEEN 
VIEWS 























t ! 
~ SCORE 2 
Nn 
TOTAL SCORE.PART iv AaB 


in the answer column. Circle the figures 
that agree with your answers. Note that 
1 in. is to be left between views. Do your 
figuring on a scrap piece of paper. 

Score: 6 items. Number right * 3 = 


Part V — Orthographic Projection Test 
Directions: Draw the missing view in 
each of the six problems. 


PART V RT 


DIRECTIONS: DRAW THE MISSING VIEW IN EACH OF 
THE SIX PROBLEMS 


RAPP PROUE N TEST 
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7. , PART Vi-B BLUEPRINT READING TEST 
ANSWER 
LUN DIRECTIONS READ THE TWO-VIEW DRAWING AND PLACE THE 
7 ; ~ €ACH LETTER IN ANSWER COLUMN 
BUSHING 


MN 
MATERIAL CI - FINISH ALL OVER 


ANER PINCH [ r | » 
MATERIAL L ba 

















} 














24 


F - A - 
| = be | SCORE 10 IT 


< 4 
x 
G1 _ DIMENSIONS IN INCHES NUMBER RIGHT «2 = 


« 

: ! 

— — ie 

~ 
' 

! 





oe 


! 

“2 

' 
MENSIONS IN INCHES 


—- 
= 
a 


4 PRINT READIN 


THREE-VIEW DRAWING ANE 
LETTER IN ANSWER ) 
4iNG Te 
HINGE PLATE ANSWER 
MATERIA | COLUMN 


— 


NOTE DIMENSIONS 

















E la 
—+-—4 


Fiji 
= a 

Hi4 
~— mere 
SCORE 15 1 TEMS ——+-+—J 
NO RIGHT «27 K jz _J 











PART IV-A 











ANSWER | 
COLUMN | 
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Hits 























Key Part ll, Part |\V A and B and 
Part VIA, B, and C. 
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Class-record sheet Key Part V 
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AIRCRAFT SOURCES OF 
ELECTRICAL POWER TEST 


WALTER M. GORDON 

Teacher of Science and Mathematics 
Homewood School 

Baltimore, Md. 


WILLIAM C. FORD 
Aero Acres 
Baltimore, Md. 

Genera! directions: Read each question care- 
fully and answer as directed at the beginning 
of each part. This is not a test to see how fast 
you can work; it is a test to see how much 
you know. If you do not know the answer to a 
question, do not spend too much time on it 
proceed to the next questions and then to the 
next part. Questions asked by students will 
not be answered after the examination begins. 
Are there any questions now? If not, begin. 


Part | 
Directions: Some of the following state- 
ments are true and some are false. In each 
case write T on the left of the statement if 
you think the statement is true, or write F on 
the left if you think the statement is false. 


and gen- 
par- 


The normal aircraft battery 
connected in 


() 1 
erator systems are 
allel 
The speed of the engine driven genera- 
tor is affected by the speed of the en- 
gine 
An increase in engine speed would in- 
crease the generator voltage if the 
generator voltage was not otherwise 
regulated 
The reverse current relay regulates the 
charging rate of the battery 
Contact points in the reverse current 
relay are held closed by a spring 
If the field circuit in a generator is 
open the generator will put out zero 
voltage 
A reverse current relay uses only one 
winding. 

The reverse current relay does not 
always protect the generator from an 
overload 

With the finger type voltage regulator 
maximum resistance is obtained in the 
field circuit when all the fingers are 
lifted from the bar. 

The field of an alternator 
supplied with direct current 
Usually a dynamoter is used for sup- 
plying high voltage for radio equip- 
ment. 

In a direct current generator the com- 
mutator is electrically connected to the 
armature shaft 

On a commutator, the mica between the 
segments should be cut as deep as the 
mica is wide 

When réstoring residual magnetism to 
a generator it is not important which 
way the current flows through the field 
coil 

To restore 


must be 


residual magnetism it is 


necessary to remove the generator 
from the airplane 
The storage battery in an airplane 
should always be used for ground oper- 
ation 

7. Crocus cloth should be used for seat- 
ing generator brushes. 
Under normal operating conditions the 
battery and the generator each supply 
an equal amount of current. 
The main purpose of the voltage reg- 
ulator is to protect the generator from 
overloading 
The carbon pile voltage regulator 
should be allowed to warm up if it has 
to be adjusted while in the airplane 


Part ll 

Directions: The following are sentences with 
missing words or phrases. Fill in the blanks 
with the correct words or phrases necessary to 
complete each sentence 

1. A ..... is used to disconnect the generator 
from the power system when system voltage is 
lower than that of the battery 

2. An increase in the field resistance 
the field current which in turn causes the gen- 
erator terminal voltage to be 

3. A..... is usually incorporated in the gen- 
erator circuit to disconnect the generator from 
the circuit in case of an emergency. 

4. The is used to localize trouble in 
generator and motor armatures. 

5. The loss of residual magnetism in a gen- 
erator may be due to on OF 

6. .... and .... should be used to neutral- 
ize acid or moisture on top of the battery. 

7. Battery terminal voltage will increase as 
the charging voltage 

8. The reverse current relay coil windings 
are called winding and winding 

9. Three advantages of the carbon pile 
voltage regulator are: a) ...., b) ...., ¢) 


10. In the following diagram, battery volt- 


and 
and 


age would be taken across points 
generator voltage across points 
and generator armature resistance is de- 
signated by the letter 








Part Ill 
Directions: The meaning or association of 
the words in the upper column are to be 
found in the statements in the lower group. 
In the space to the left of each number write 
the letter of the statement in the lower group, 
which explains the meaning or association of 
that particular word. 
1. residual magnetism 
alternator field circuit 
generator field circuit 


alternator 
rectifier 
oie aircraft 
a) Produces alternating current but brushes 
and commutator change it to direct current. 
b) Field voltage, field current, and flux density 
are all constant 
Provides an initial start for voltage gen- 
eration 
d) Shunt wound, external control, no field coil. 
e) Changes alternating current to direct cur- 


generator 


rent 
f) Field voltage and field current vary. 
g) Produces alternating current. 


Part IV 

Directions: Each incomplete sentence is fol- 
lowed by a group of words or phrases. Under- 
line the correct words or phrase following each 
sentence which will complete that sentence. 

1. To increase the voltage output when a 
carbon pile regulator is in use, it is necessary 
to: (a) adjust the rheostat; (6) adjust the 
carbon pile screw; (c) adjust the core locking 
screws; (d) adjust both the rheostat and the 
core locking screws 

2. Aircraft generator voltage is regulated 
by: (a) changing the generator armature speed 
as needed; (+) changing the number of field 
windings being used; (c) ‘changing the num- 
ber of conductors in the armature; (d) chang- 
ing the field strength 

3. When testing an armature on a growler 
for a shorted coil, an induced current flow in 
the coil will cause: (a) the ohmmeter to show 
an increase in resistance; (6) the ohmmeter 
to show a decrease in resistance; (c) the hack- 
saw blade to be attracted more strongly; (d) 
the voltmeter to show a voltage drop 

4. A current regulator is used to: (@) main- 
tain constant voltage output from the genera- 
tor; (b) prevent overcharging of the battery; 
(c) prevent the generator from being motor- 
ized by the battery; (d) to prevent the gen- 
erator from delivering an excessive amount of 
current 

5. In a direct current system where two 
generators and two carbon pile voltage regula- 
tors are used, the generators are synchronized 
through the: (a) field coil; (6) equalizer coil; 
(c) current coil; (d) compensating coil 


KEY AND SUGGESTED SCORING 
Part I (1 point each) Part III (2 points each) 
et 
- 
2 


point each) 
Q 


10 


ee Mee ee eo a | 
See he he hn ok 


20 


Part Il (3 points each blank) 
. reverse current relay 
lowers, lowered 
field switch 
growler 
generator standing idle, 
shock in landing, 
careless handling of generator 
(See next page) 





68 


FEBRUARY, 1949 — INDUSTRIAL ARTS AND VOCATIONAL EDUCATION 





bicarbonate of soda, water 

increases 

shunt or voltage coil 

series or reverse current coil 

a) less sensitive to vibration or shock, can 
be used on higher field current generators, 
b) no movable contacts, thus less radio in 
terference, and (c) regulation of output im- 
proved due to continuous resistance change in 
carbon pik 

D and I 

C and B 

\ 


COMPREHENSIVE LEATHER- 
WORKING TEST 


ALBERT B. MOORHEAD 
Instructor, Prevocational Shop 
Public Schools 

Greenville, Miss. 


Leatherwork has to a large extent been 
omitted from the industrial-arts curriculum of 
today. However, with the development of bet- 
ter texts and shop manuals, it is rapidly mak- 

“w its way into the industrial-arts program 
in many schools 

Leatherwork, taught as a craft in industrial- 
arts programs, lends itself as a good unit in the 
general-shop program or as a part of a labora- 
tory of industries type of course. The ease of 

ning the skills and manipulations and the 
yortunity for more artistic creativeness, ful- 


very need for a good industrial-arts 


ncreasing demand for leatherwork has 

industrial-arts training colleges 

to their curriculum. We can expect 

un increased demand for leatherwork in 

future, especially in the junior high 
schools 

If leatherwork, like any other course, is to 

taught, the hing must be tested. By 

has 

learned ood 

of the r 


extent each 


und comy 
} 


of the su 
intormation 


should tes 


m as well 


leatherwork 


Horsehide is a 1 tooling leather 
It is easy to identify unborn calfskin 
because the hair is always left on it 
Rawhide is the most carefully tanned 


leather 


Kangaroo leather is obtained from 
Australia 
Sheepskin has little tensile strength and 
is good only for linings, such as bill- 
folds 
Horsehide is used when durability is 
required 
Leather is designated by its weight per 
square toot 
Chemical tanning is the method used 
in tanning skirting leather 
Chemically tanned leather is the best 
adapted to tooling 
Strap leather is bark tanned 
Hand tooling and hand stamping 
leather are two different operations 
Calfskin can be stamped at the factory 
to look like alligator or reptile 
The best leather to tool is Russian 
tooling leather 
Machine stamped and hand tooled 
leather cannot be distinguished be- 
tween 
Calfskin can be hand tooled by the 
same method as cowhide 
One of the most important things in 
hand tooling leather is to have a good 
distinct design 
A leather stencil is a good method of 
transferring designs 
The cutting gauge is used to cut ir- 
regular curves 
A stitch marker is an essential tool to 
have when sewing on a machine 
Strap leather is bark or vegetable 
tanned. It is usually much stiffer and 
harder than chemically tanned leather. 
The majority of chemically tanned 
leather is tanned with chrome chem- 
1¢ ils 
Calfskin is used for harness leather 
The type ol leather for certain articles 
is not always as important as the meth- 
od used to tan it 
Suede leather is split leather or leather 
h either the flesh side or the hair 
yf the hair on an animal will 
color of the leather 
should never be wet before 
be nd 
calfskin can be glued 
side and will hold so 


is required to 

od leather for boot 

kid is the best material 

ne and the 

one of the strongest and 
leathers on the market 

and weakest animal 

obtained from sheep or 

leather for its weight is 

is more durable than genuine 


t is to be bent 


or quality of leather is 


grown into the hide before the animal 
is killed 

( ) 38. When leather is to be in contact with 
the weather it should be oil tanned. 

( ) 39. The usual width of loop lacing for 
lacing large articles is 9/16 in 

() 40. Rivets are desirable fasteners for 
leatherwork when they are visible 


Part Il — Completion Test 
Directions: In each of the blanks below fill 
in the correct word or words 
1. The best method of telling artificial 
leather from genuine leather is to inspect the 
side of it 
2. A sewing awl is used in sewing 
3. Skirting leather is sold by the 
4. The substance most used for chemically 
tanning leather is 
5. Edges of leather can be finished beau- 
tifully by applying and rubbing it 
6. In hand sewing cord is used, about 
strands are twisted together and rubbed 
with 
The best method of inspecting leather 
for quality is to look at both-the 
and the of the leather 
8. To a layman the best method of inspect- 
ing the leather for quality is to look on the 
side of it 
9. In hand sewing needles are used 
10. Methods of fastening leather together 
are ad, onan a al 
11. Before leather is tooled it should be 
dipped in j , 
it is readv to be tooled 


when it returns to its 


Part Ill — Multiple Choice 
Directions: In the following sentences 
choose the part that makes the sentence cor- 
rect and place the number in the parentheses 
to the left of each sentence 
Exam ple 1) The Amazon is a (1) river, 
(2) city, (3) lake ) mountain 
( 1. The marking gauge is used to (1) mark 
irregular curves, (2) mark straight 
lines, (3) draw designs on leather, (4) 
make convex curves, (5) mark lines 
parallel to an edge 
Leather is glued together (1) before 
sewing, (2) for edging. (3) for stencil- 
ing. (4) for tooling. (5) for skiving 
The best thing for marking on leather, 
is (1) the swivel knife. (2) the leather 
wl, (3) an ice pick, (4) a pencil, (5) 


4) desert. ( 


a sewing awl 

When an article is hand-tooled it is 
usually retouched with stamping tools 
Thev should be used (1) only on the 
center of a design 2?) at everv place 
where there is room for one. (3) only 
on the outer part of the design, (4) 
very sparingly, (5) only to hide blem- 
ishes in the leather or workmanship 
The swivel knife is used to (1) cut 
out designs to be hand-tooled, (2) to 
cut thick leather, (3) to cut leather 
when making splices, (4) to cut round 
holes through the leather. (5) to cut 
diagonal lines 

The bevel tool is used to (1) stamp 
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the border, (2) smooth out lines and 
give them color, (3) bevel an edge 
(4) make splices, (5) retouch hand- 
tooling 

The shading tool is used to (1) make 
the leather all one shade, (2) dye the 
leather, (3) stencil leather, (4) pound 
the leather and give it color, (5) stamp 
leather. 

The skiving knife is used to (1) do 
heavy cutting, (2) cut lacing, (3) tut 
irregular curves, (4) cut off thin layers 
of leather, (5) be fastened in a gauge 
and cut straight pieces of leather. 
The best method of cutting lacing is to 
(1) start at the center of the hide and 
cut straight pieces, (2) start at the 
outer perimeter of the hide and cut in 
circles around the hide, (3) start at 
the center of the hide cutting in circles 
until the outer perimeter of the skin 
is reached, (4) start out at the outer 
part of the skin and cut straight lacing, 
(5) cut diagonal pieces about %4 in. 
across the skin 

When doing loop lacing with kidskin 
(1) all the holes should be punched 
before the lacing is begun, (2) only 
one hole is punched; it is laced and 
then another is punched, (3) about 
two to three dozen holes are punched, 
(4) about half of the holes are 
punched, (5) about six or eight holes 
are punched. 


Part IV — Matching 
Directions: You will be shown ten samples 
of leather showing both the flesh and grain 
side. The samples are numbered 1-10. Below 
you will find the names of different kinds of 
leather. Put the number of the sample in the 
blank provided at the left of its correct name 
Example: Sample No. 11 is rawhide, so 
place the number 11 in the space provided 
beside rawhide 
Instructor’s note: A sample display board 
may be placed in plain view of all the class 
with samples of leather clearly numbered so 
that each member can see the types of leather 
and be tested on his ability to identify them 
11 
rawhide 
tooling cowhide (strap leather) 
kangaroo 
suede 
kidskin 
horsehide 
an imitation leather 
. heavy calfskin 
sheepskin 
calfskin with an alligator grain stamped 
on it 
pigskin 
alligator leather 
kip (the top split of cowhide) 


Part V — Identification 
Directions: Number your paper 1-15. Op 
posite each number write the correct name of 
the tool that is hung under that number on 
the board 


Instructor’s note: Tools should be placed in 
such a way that the tool can be clearly asso- 
ciated with its number so that the student can 
be tested on his ability to identify the various 
tools. 

Tools are hung on the board and 
numbered thus 

1. swivel knife 

leather awl 
bevel tool 
skiving knife 
shading tool 
cutting knife 

. cutting gauge 

8. background tool 

9. an edger 

10. a stamping tool 
11. an edge creaser 
12. a veining tool 

13. sewing awl 

14. snap setter 

15. rawhide mallet 


NIAMS Wn = 


VI. Objective Performance Test for Skill 
and Accuracy in Hand Tooling Leather 


Directions to the pupil: This test is to de- 
termine how skillful and accurately you can 
use leatherworking tools and a test of your 
judgment in the selection of leather. You will 
hand-tool and finish a 1 by 3-in. piece of 
leather. All materials and tools will be 
furnished 

You will be given three pieces of leather 
from which to choose your sample. Choose 
the best piece: vou will be graded on your 
choice. Definite instructions will be given in the 
procedure. Do not hurry but do not waste 
time: do the best work vou can. You will be 
graded on skill in using different leather tools 
and correctness in their use, ability to choose 
the best piece of leather, accuracy of cutting 
the finishing of an edge. and your ability to 
obtain a good effect in vour tooling 

There is no time limit. The instructor will 
answer necessarv questions as you go along 
Read all instructions before beginning and 
when finished write the back 
of the finished and together 
with all the leather that were 
furnished you. including the one you cut your 
vour sample from and hand it in to the in- 
structor 


your name on 
product tie it 


pieces of 


Procedure 

1. Select the best piece of leather from your 
selection of three. 

2. From the piece of leather selected, cut 
the best piece of leather (1 by 3 in.) that you 
can get out of it 

3. Cut the border on the sample with a 
swivel knife. 

4. Wet the leather and stencil it. 

5. Swivel knife the design. 

6. Allow the leather to dry to the proper 
moisture for tooling. 

7. Bevel the design. 

8. Background the design. 

9. Shade the design. 

Retouch the tooling with a swivel knife. 
Retouch the design with stamping tools. 
. Edge the sample with the edger tool. 
. Crease the edge with the creasing tool. 
. Finish the edge with liquid wax 
Things to be tested 
Per 
cent Score 
10 1. Selection of the best piece of leather. 
10 2. Selection of the best cut, out of the 
piece of leather. 
Accuracy in cutting to a given width 
and length. 
Skill in stenciling. 
Test the correctness of beveling and 
the skill in the use of the beveling 
tool 
Accuracy and skill in the use of the 
swivel knife. 
. Ability to tell when leather is at the 
right moisture for tooling 
Test skill in interpreting designs. 
Test skill in the use of the back- 
ground tool. 
Test skill in using the shading tool 
and of obtaining the maximum color 
with it 
Test skill in retouching with a swivel 
knife 
Test his skill in obtaining the proper 
effect with stamping tools. 
Test his ability to obtain the proper 
effect by retouching. 
Test skill in the use of the 
creaser 
Test skill in the use of the edger 
Test ability to finish and edge clean 
and smooth with liquid wax 


edge 





KEY TO OBJECTIVE INFORMATION TEST 
Part | — True-False Test 

11 

12 

1 3 

14 

15 


31. 
32 
33 
34. 
35 
36 
37 
38 


17 


39 
40 


eae Mee Mar Ber Mie Bie eo Be Be | 
MH nasa 
or Mar to Mit Bar Near Bi Me Boe Be) 
i Mae ae Mar Mer Ra er es Bee ae | 


11 — Completion Test 
Flesh 
Hand 
Pound 
Chrome chemicals 
Liquid wax 


6. Linen, five, beeswax 
Flesh side 

8. Flesh 
Two 
Snaps, 
Water 


hair side 


rivets, lacing, gluing, sewing, plaits 


original color 


Multiple Choice 


Part Ill — 
5 . 2 5.1 7.4 9 


1 4.4 6. 2 8.4 10 


Project Rating Scale for Leatherwork 
The following are items to be rated in grading 
projects in leatherwork. Each item is followed 
by a percentage value 
Per Cent 
Value 
1. Design 1¢ 
2. Utility 10 
3. Choice of material 1¢ 
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Construction 

General appearance 
General workmanship 
Finish 

Accuracy in cutting 
design, lacing, sewing 
Finished product compared with 
started with 


construction 


material 
Cleanliness 
Assembly 


AIRCRAFT STARTERS AND 
MOTORS TEST 


WALTER M. GORDON 

Teacher of Science and Mathematics 
Homewood School 

Baltimore, Md. 


WILLIAM C. FORD 

Aero Acres 

Baltimore, Md. 

Read ea 


ted at 


eneral direction h question care 


nd answer as dire the beginning 
h part This is not 


in work; it Is 0 


to see how fast 
see how much 


know the 


too much 


know. If you do not answer to 


n, do not spend time on it 


» the and then to the 


next questions 
asked by 


answered after ti 


Questions the students 
examination 
here any questions 
Part | 
Some of the 


ind 


followir 
some are false 
left of 


or write F on 


the st 
' 
itement 1s laise 
major importance 
4 starter will 
incorporate a speed 
corp e a speed 
ses a 


electri motor tor 


arte 
tarter use only a 
urrent for operatior 
} ] 
the 


Starter motor 


ind the 


s engaged 


starter switch 


ied on large 


ng torque 


tested 


1 load 


urtridge type starter 


t current motor could be used 


i generator 
direction of 


letermine th rotation 


14 


15 


16 


17 


18 


After operation of 


pre 


To 


or the 


of a generator, the left-hand rule should 
be used 

The speed of a shunt wound motor is 
fairly constant under changing load 
The shunt motor will operate only on 
direct current 

Sealed bearings on and 
motors should be lubricated after each 
100 hours of operation 
Emery cloth should be 
cleaning the commutator 
The meshing 


starter flywheel 


generators 


used when 


the 


mo- 


solenoid permits 


to begin gaining 
mentum 

To disengage the starter dog from the 
should be 


engine the starter switch 
operated 

Too insuccessful 
rapid suc starting 


the starter filvwheel to burn out 


many attempts in 


cession at may cause 
In a shunt wound motor the armature 


windings are subject to damage from 
when the load on the shaft 


becomes excessive 


overheating 


Part li 
The following are sentences with 
the blanks 


necessary 


yr phrases. Fill in 
words or phrases 
sentence 

I iin types of starters are 

and 

electrically en- 

hand- 


necessary to 


means of 
to the 


provide a 
engine on 
‘rs. it is use 


ll starters is the 
the cartridge starter 
ech should not be opened until any 
released 
letermine the direction of rotation of 
hand rule is used 
f a series motor is controlled 
ind should this be removed the 
combines 


ompound wound motor 


and the 


started through a 
illed a starting box 
ymmutator bars are 


brushes may be 


1 Starter 


used to 
some 
being started, or 
] 


speed 


Ox or resistance 
going to the of 
motor is 

1ined its rated 


Part tl! 


neaning or ition of 


1SSOC 
r column are to be found 
the lower group. In the 

ch number write tl 
n the lower column 


ation of 


r assoc 


inertia starters 

direct cranking starters 

combustion or cartridge starter 

armature ground test 

armature open test 

armature short test 

combination _ electric inertia-direct 
cranking starter 

Will 

An increase in pressure supplies the power 


seem to “hum.’ 

lor operation 

Similar in operation to automobile starters 
Will show breakdown of insulation between 
windings 

Indicates breakdown of insulation between 
windings and metal case or shaft 
Motor crank flywheel 
starter is engaged to engine 


continues to alter 


Energy stored in rotating flywheel, cranks 
engine only few number of turns 

Shows only shorts between commutator 
and segments 


Shows breaks in ‘armature windings 


Port IV 
Directions: Each incomplete sentence is fol- 
lowed by a group of words or phrases. Under- 
line the correct words or phrases following each 
sentence which will complete that sentence. 
1. Under normal conditions, a direct crank- 
be used for a period 
(5) 1 minute; 


ing starter should not 
longer than: (a) 15 seconds; 
(c) 2 minutes; (d) 

2. A clutch is incorporated in a starter 
the crankshaft drive in case the 
fails to turn; (6) to protect the 
when it is being energized; (c) to 
protect the starter when meshing is taking 
(d) to slow down the flywheel speed 


30 seconds 

(a) 
to protect 
crankshaft 


starter 


place; 
when 
long period 

3. An inertia starter electric motor is 
wound; (6) shunt wound; (c) 
wound; (d) differential compound 


starter is energized for an excessively 
(a) 
series com- 
pound 
wound 
4. An inertia starter motor may draw 
ipproximately: (a) 10 amperes; 
amperes; (d) 


when 
(db) 
300 


Starting 
40 amperes; (c) 100 
amperes 

5. A windshield wiper motor should have 
(a) a varying speed according to size of wiper 
arm;(b) a high starting torque; (c) a start- 
ing box to limit current flow; (d) alternating 
current for operation 

6. A starter solenoid should be installed 
(a) anywhere in the starter system; (6) as 
close to starter switch as possible; (c) next to 
the starter if possible; (d) as close to the 
power bus as possible. 


KEY AND SUGGESTED SCORING 
Part I (1 point each) 
. T 13 
10. T 14 
11. T 15 
12. F 16 


Part II (3 points each) 

1. inertia, direct crank- 
ing electric, combina- 
tion electric - inertia 2 
and direct crank, and 3 


combustion or car- 
tridge 

meshing solenoid 
cartridge 
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series, shunt 2. armature hard steel such as a used hack saw blade, or a 
5. left 8. shunt piece of clock spring, mounted on a suitable 


. ” . Part Ill (2 points each) a . 
h load, overspeed e mica 4 4 . base made of wood or some nonmagnetic 
improper seating, scored commutator 


e 2.1 
y metal. 
oe eee ee eee Part IV (2 points each) Using these same mediums, hack saw blade 
11. slip below actual setting 1. d Re 3. a 4. d e avtty : Ainge ti ; 
aluminum base, brass for the spinner and a 
nail for the pivot, the project can be con- 
verted into an object of striking beauty. The 


.* eke resulting product possesses smart lustrous 
aud ‘ features characteristic of aeronautical lines 
ec ‘ A and trends 


The base and pedestal are shaped from 
¥g-in. aluminum, the compass needle from an 


4. pressure 


iK.¢ 2e 3&8 


PLAY PEN irons. A single screw in the corner iron on 
the ends acts as a very sturdy pivot 
R. E. JENNINGS nc So hag 
‘ . The locks are held in place with four 
San Benito County High School ; 
jh countersunk screws 
and Junior College 
Hollister, Calif. 
The two main advantages of the play pen SIMPLE COMPASS IN MODERN 
described and illustrated herewith are that it DESIGN 
is possible to move the pen from room to 
as I AUGUSTINE J. BREZINA 
room without folding, and it will also act as 
an extra baby’s bed, since it will accommodate Oswego, N. Y. 
a standard six-year-old size mattress. When This article shows how the conventional 
traveling, this last feature is of great simple compass can be given a modern design 
importance Usually in the electrical course in the general 
The play pen, mounted on two-inch rubber shop, the students are given the opportunity 
casters, is completely assembled with corner to make a simple compass out of a piece of 











BABY'S 
PLAY PEN 


OE TAIL 
OF LOCK 
{ PARTS [No. | 
| -CORNER Posts jf 4 j1' 
SIDE RAILS 4 | 
END RAILS 
“BARS _ 
| FLOOR BOARDS 
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40 


dt 
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Details of play pen 
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also 


compas 


giver 





PEDESTAL 
DRILL & 
SECTION A-A 


SECTION 8-8 


SECTION C-C 





| FIG.I 


~ 


2-@ HOLES 
FROM BOTTOM 


> 


— 





f 
|- 
t 





electron 


ss with a bar magnet 


heck 


on 


’ 


cross 


ucross the nort! 
ignet 


the south magnetic 


blade 


iis 


i 


DRILL #, 





COMPASS NEEDLE 


FiG.2 


SPINNER 
COMPASS 


t 
—~ 
aslo 


DRILL &~ 


aia) 


SPINNER 


FLARE OUT TO 
SECURE IN PLACE 


COUNTERSINK 


DETAILS OF 
STREAMLINED COMPASS 


Details of compass 


the spinner from a brass 


used for the pivot 
ol 
stock 


the 


the 
aluminum and 


und round the top edges 


hack saw edges 
grades of 
rouge buffing 
the 
n brought 


pedest il 


by filing 
edge und 
S guide S 
material 


yve the 


1 4] 
round file 
ve 


ecure d 


nd then the 
grinding 
ish and buff 


exce 
wheel 


The 


1 small piece of round | 


nD. 
pa 


ass 


‘ 


The 


ch 


ms accuracy 


north end of the 


of 


as the north pole 


Th 


mr 


needle 


ne¢ 


in Figure 


ind the spinner 


top ot } 
! 
etized 


ig 
h magnet 

then the opposite 
field. Test the 


for polarity 


com» 


needle 


paint to designate 


and 


ind 
with a ercial 
ily be 


black 


test the polarity of student made projects, and 
it may for the stu 
dents to attempt modern design in other 
projects they make. This type of 
pedestal can also be utilized for many other 
purposes 
mount for small aeronautical projects 


BOOK END 
CHARLES L. FRANK 


High School 
Brewster, Ohio 


also serve as an incentive 


which 


and could well be adapted as a 


useful, easily 


JerTing 


very 
book end at low cost appearance 
Apply decals 


school libraries need a num 


be improved by lacq 


Most 


desired 











BOOK ENDS FOR 
THE LIBRAFY 


USE 20-24-GA BLACK 
OR GALVANIZED SHEET 




















be used in the shop to 


Metal book end 


ber of these. Class production to fill all needs 
for such purposes in the school might be 
organized. No elaberate equipment is required 
It is an excellent project for shops having 
little metalworking equipment 


MAGAZINE END TABLE 
JOHN H. PIKUS 
High School 
Los Alamos, N. Mex. 


This attractive modern magazine end table 
is an excellent project for high school wood- 
working for teaching the jointing, 
gluing of stock, and the basic machine opera- 
tions on the variety or circular saw. The use- 
fulness and appearance of this project appeals 
to the average student and serves to motivate 
the learning process 


classes 


av: 


Magazine end table 

White oak w 
struction of this project but either 
be lf 
any are used a pleasing effect may be obtained 


ight finish found 


us used throughout in the con- 
or 


mahog 


walnut 
mahogany may used walnut or 
by bleaching to produce the | 
on modern furniture 

As a finish, apply one coat of cl 
the first it 
A white filler or white lead in linseed 
oil is then applied and the excess wiped off 
wcross the grain. When thoroughly dry a coat 
of paste wax is then applied to complete the 
finish 


ar varnish 
for 
oughly 


coat, and allow to dry thor- 


BILL OF MATERIALS 
of P. Name 
l Top 
1 Base 


Sides 


Size 
4x135 
44 x 133 
4x13" 
44 x13! 
Mx 4 


Magazine ends 
Legs 

Top shelf 
Corner blocks : 
Fh No. 10x 1 
F h No. 10 x2 


Method of Procedure 
stock and 
stock squaring 

Joint edges of stock for each panel on 
pointer ior 


44x13 
x 1 
wood screws 


wood screws 


Select 


cut to proper lengths 


extra tor 


illowing 


matching grain for direction and 
pleasing 
Apply glue to edges of stock for each 


nel and clamp with 


ippearance 


cabinet clamps 
4. When glue has set properly, plane both 


face 
laces 


pa 


of each panel level and smooth 
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5. Square each panel to dimensions on 
variety or circular saw. 

6. Lay out and cut out legs to shape on 
band saw. 

7. Lay out and cut the dadoes on the two 
side panels to fit the shelf 

8. Sand all panels smooth 
sander. 

9. Drill holes in top for flathead wood 
screws and for the plugs. 

10. Assemble the top, the end pieces, and 
top shelf, applying glue to the butt joints and 
the dadoes 

11. The base is now attached to the panels 
assembled in step 10. Use glue and flathead 
wood screws 

12. Drill and countersink holes in the cor- 
ner blocks and attach the magazine ends to 
the ends of the base, using glue on the corner 
blocks. 

13. The legs are now fastened in place with 
glue and wood screws 

14. Finish sand the entire project and apply 
the finish as described above or apply some 
other finish if desired 


with power 


Details of magazine end table 


WOODWORKING LATHE 


OTTO NORTHQUEST and 

HERBERT BELL 
Pulaski High School 
Milwaukee, Wis. 

As a metal project, the wood lathe herein 
described, can be made by the average second 
or third semester metal student. It is devised 
and proposed to challenge the student all the 
way and when finished, he will not only have 
a machine that has a professional appearance, 


Fig. 1. 


but one that will give him hours of enjoyment 
as he works on it in his home workshop. This 
lathe can be used for between center turning, 
faceplate work, and sanding disk work with 
table bracket as shown in Figure 1. It may 
also be used as a grinder by reducing the 
pulley shaft to %-in. diameter and threading 
it so that flanged washers may be held on 
either side of the grinding wheel. The opposite 
end of the pulley shaft may also be threaded 
to receive a drill chuck. 

At Pulaski High School several small ma- 


Woodworking lathe with sanding disk at left end 
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Fig. 2 (above) and Fig. 3 — woodworking lathe 
ide in the metal shop, namely, a improvement over the preceding one. It be were made. The castings were then ordered 
small table saw, a grinder, and ume plain that we needed a casting for the from a local foundry, after which the metal 
Several boys, however. were interested iste ind one for the tailstock. There shop completed the job 


so several lathes were r pon, the drafting department designed The bed of the lathe is built up of 3/16 by 
I in. angle iron. The feet on either end 


ind each succeeding one a 1 lath nd from the drawings patterr 
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Fig. 5. Details of woodworking lathe 


The base is drilled to receive two lag screws 


ire made of 2-in. hardwood. These blocks can the shaft may be turned down for a grinding 
and two cap screws. Oil cups are pressed into 


ind thus wheel, or threaded to fit a drill chuck or 


a sanding disk. See Figures _ position 


usually be furnished by the boys 
The tailstock is similarly faced and drilled 


the angles turned to receive 
? and 4 


reduce the cost. The top surfaces of 


are buffed to give smooth surface 

The base of the headstock is then filed true 
ind checked on the surface plate The centers 
ire located with the surface gauge and di 
viders, center punched and center drilled. The 
holes for the pulley shaft are drilled in the 
supported on the 


lathe by having one end 
the othe 


dead center while the drill supports 
The casting rests on the compound rest 

ile being drilled. When one bearing hole is 
ng is turned end for end and 

it smal 
holes are then drilled into the sides of each 
to aid in locking the babbitt in place 
The bearings are then poured, after which 
they are drilied and reamed to receive the 
shaft. To provide a thrust bearing on either 
end of the headstock a shallow ring 1'4 in 
over the shaft hole 
forming 


ished th cast 


the other hole is then drilled. Four 


bearing 


in diameter is centered 
This permits the babbitt to overflow 
in end-thrust bearing which is later milled 
square to fit the flange on the shaft 

The shaft is made from a piece of 7-in 
cold rolled steel. To save on stock a steel ring 
drilled, reamed. and then turned to 


is faced 
diameter to match the babbitt thrust 


1'%4-in 
bearing. This ring is pressed on the shaft and 

soldered against the flange turned on the 

shaft. The right end of the shaft is turned to : 

< in. for the spur center. The left end of Fig. 4. Details of woodworking lathe 








76 


FEBRUARY, 1949 — INDUSTRIAL ARTS AND VOCATIONAL EDUCATION 





as shown in Figure 3. To prevent the spindle 
from turning as it is moved back and forth by 
the hand wheel, a ' by '%-in. slot is milled 
parallel to the axis. See Figures 3 and 4. The 
slot must be as long as the screw will permit 
travel. A screw is then shouldered to fit this 
slot and the hardened outer end is shouldered 
to receive the dead center. The hand wheel is 
cast in aluminum and fitted on the screw and 
held in place with a pin 

To lock the spindle in place the boss on 
top of the tailstock is drilled and tapped and 
16 screw shown in Figure 


g-in 


then fitted with a 34 

To protect the spindle from being marked 
tightened a sleeve 
Figure 4, is fitted to the 
before inserting the 


time the screw is 


shown in 
iture of the spindle 


every 
lox k 
curvy 
screw 

To kee Pp the 


the 


and in 
Vg-in 


bottom as 


tailstock in position 


alignment on bed, two pieces of 


ire screwed to the 
The width of these 


angle iron 
shown in Figure 
is determined by the space between the 
for the bed \ block is fitted 

und brazed or welded to the bolt. This 
bolt to turn 


ingles 
ingles 
used square 
drilled 
irrangement does not permit the 
when the 

The tool rest per 

gure Two rests are made; one 6 in. and 
ne 12 in. in length. The post is slotted to fit 
After fitting the 
riveted. By the 


nut is tightened 


ussembly is made as 


horizontal rest pieces 


ure drilled and then use 
this assembly is sweated to 
We iding or 
better job solder was found 
itly strong. The slot in the plate 

nd mill. To strengthen 


blowtorct 
soft solder brazing 


but 


through to the 


this project 


ers. A 


should 


bov 
iverage 


uraged as each part 


nstances t¢ 


und in many 
close limits 


INDIAN SILVERSMITHING 
BEN HUNT 


Hales Corners, Wis 


Continued from page 


January, 1949, issue 


Dragonfly Brooch 

described in this 
ind somewhat com- 
beautiful 
can be made 


dragonfly brooch 
s rather elaborate 
but once finished, it is a 
jewelry. Of 
the turquoise and it will even then be 
in attractive pin. The ind the 
large body stone used on this pin were shaped 
on a carborundum wheel and finished with a 


They were then polished with 


piece o! course. it 
without 
stones 


small 


sandpaper stick 
tin oxide 

It should be noted that three kinds of 
solder were used, the easy flowing, the me 
dium, and finally Handy & Harmon’s Easy 
Flow for soldering the parts of this pin to 
gether. However, if the Easy Flow solder is 
not at hand, put rouge on the soldered parts 


nearest the points where the last soldering is 
to be done 


Method of Procedure 
1. Hammer and file the body. In this case 
a piece of half-round wire was used to start 
with. See Figure 1, Plate 33 
2. Solder the crescent shaped end and file 
it to shape, as shown at 1 in Plate 33 
3. Cut out the wings and stamp them, as 


shown at 2 


4. Determine size of large bezel and file a 
flat base for it on the body, as shown at 3, 
Plate 33 

5. Solder the wings to 
medium hand solder. 

6. Make such other bezels as are required. 

7. Make eyes. If you have small stones, 
solder small bezels to strip of silver. If not, 
solder two raindrops on strip for eyes as 
shown at 5, Plate 33. Use medium hard solder. 

8. Bend eye piece strips to fit around body. 


the body with 
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Plate 33 
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If necessary, file to get a good snug 
fit. Let the ends project until after 
soldering and then file them flush. 

9. Solder eyepiece and wing bezels 
in place with easy flowing solder. 
Body bezel should be soldered to- 
gether with medium hard solder and 
then soldered to the body, in the 
same operation, with easy flowing 
solder. 

10. Shape feelers. Lay the dragon- 
fly bottom up, on a charcoal block. 
Scoop out a depression for the body 
bezel, so that the parts will lie quite 
flat. 

11. Solder the feelers and pin in 
one operation. Place something 
under the feelers to get them to lie 
level. A piece of charcoal or asbestos 
will do the trick. Use Easy Flow 
solder if you have it, or rouge 
the soldered parts near the last soldering. 

12. Set the stones. 

13. Give the entire pin a final polish 


STOUT STUDENTS BUILD 
A HOUSE 


K. T. OLSEN 
Assistant Professor 
The Stout Institute 
Menomonie, Wis. 


Housing is of great concern to most of us. 
To acquire “on the job” experience, the 
carpentry classes at The Stout Institute are 
building a model house planned to meet the 
needs of a small family. 

The numerous problems connected with the 
actual construction of a house have probably 
stumped many teachers. Perhaps the biggest 
hurdle is financing. Loan companies are re- 
luctant to forward the necessary funds to 
meet the immediate expenses necessary to run 
the job. Lumber sometimes 
willing to furnish all the lumber and millwork 
required. This method has been used on pre- 
vious “Stout built” houses. Another possibility 
is having a future owner take care of all ex- 
penses. The writer has had several experiences 


companies are 


Fig. 2 — floor joists 


as 
had 
~ 
~~ 
Y 
y 
y 
— 
— 


Dragonfly brooch 


which show the disadvantages of this method 
Many compromises must be made as the 
house progresses in material and speed of 
construction 

The owner's chief 
the most at the 


objective is to get 
cost, and in the 
shortest possible time. From the teacher’s 
standpoint, this is an unfavorable situation 
The most desirable procedure seems to be 
to have the school forward the money as 


lowest 


needed until the house is completed and sold. 
If the school does not have funds immediately 
available, as was the case at Stout this year, 
the instructor may wish to finance the job 
himself. Thus, he can avoid many of the 
delays caused by changes and substitutions 
which are bound to occur during present-day 
construction. In any case, he will need to keep 
an accurate account of all expenses over the 
entire period of construction. The present 
estimate of the cost of the rough lumber and 
millwork of the Stout model house is approxi- 
mately $2,500 

The next problem to confront the instructor 
is the securing of a building site. The lot 
should be close to the school if possible to 
avoid daily waste of time in transporting 
students to and from the job. In our particular 
case, the problem was solved by using vacant 
school property across the street from the 
carpentry shop. A local house moving con- 
tractor was consulted, and arrangements made 
to have the house moved to its permanent site 
upon completion and sale. 

The material for our house is being secured 
through the co-operation of local lumber 
dealers. Although some of the dimension lum- 
ber is somewhat “green,” it will have sufficient 
time to cure before being covered. Kiln-dried 
school lumber will be used for the millwork. 

The Stout model house has a total floor 


Fig. 3 — wall framing 
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Plan of the home 


1 of 776 sq. ft. As can be seen from the A large percentage of the students were 
wr plan, each room is considerably larger G.I.'s” with varied previous building experi- 
in in the average small home. It has been ence. The men worked in teams of two, with 
nned with a view to adding another bed one man chosen by the instructor as foreman 
m and a vestibule at a future time. It will The rough carpentry operations were listed on 
ferably f either South or West. Some i job analysis chart, where a permanent record 
le features are a large kitchen was kept of actual operations performed by 

pboard and storage space, a each student. Students drew plans and framing 
he bathroom, clothes chute details to scale, with the bill of material for 
ibinet with every part of the house. Naturally, it is not 

The plan possib wr each student to perform every 

tcher perat n one quarter. The analysis chart 

at aid to both student and 


1 gre 


The doors an istructor in showing exactly which operations 


veather-stripped, and re h been performed 
so as ' Several departments in the industrial divi- 
iting in the planning 
use. Architectural stu 
vn plans and are making blue- 
tricity will do the house 
rk is being planned in a 
lesign class. The sheet-metal 
ling the heating for the 
USE 
While speed is necessarily sacrificed to give 
} udents and foreman varied 
progressing with 
close of the fall 
» house should be completely 
wired. When completed in 1949 


be ald and n 1 to its 


THE EFFICIENT USE OF 
CUTTING FLUIDS 


R. M. DYKE 
Vancouver, B. C., Canada 


(Continued from page 295 of the 
September, 1948, issue) 


Part Il — How to Use Straight Cutting Oils 

In this section, cutting fluids of the straight 
oil type, namely, those which consist primarily 
of oil or oils, and are not used in emulsions 
with water, will be discussed 

These have many special uses in modern 
machine and school shops. For operations 
where the more common soluble oil-water 
mixtures, or emulsions, lack in sufficient lubri- 
cating value, the straight oil types can be 
used to very good advantage 

These cutting oils can now be chosen cor- 
rectly with a great degree of certainty. Since 
many of them have been developed to meet 
definite conditions, an appreciation of the 
basic principles involved is essential, if the 
highest efficiency and economy from these oils 
is to be attained in machining operations. 

Although the term cutting oil is frequently 
used in a very general sense, it will here be 
employed to designate only the straight oil 
type or waterless cutting fluids. Cutting oils 
provide lubrication as their main function, for 
the heavier cuts at slower speeds, on the hard 
high carbon and alloy steels. They are also 
used for operations like threading, tapping, 
broaching, and hobbing. Soluble oils, however, 
are noted mainly for their cooling ability 

To obtain sufficient cooling with the straight 
cutting oils in severe service, it should be 
kept in mind to supply the oil in sufficient 
volume. This factor is too often neglected in 
their application 


What a Cutting Oil Is 

The most common type of modern cutting 
oil consists of mineral oil, plus a fatty oil such 
as lard oil, and contains one or more additives 
such as sulphur and chlorine, to impart special 
properties. A synthetic fatty oil is commonly 
used instead of the animal oil, although the 
resulting compound may still retain the name 
of mineral-lard oil 


Straight Cutting Oil Types 

In addition to the usual kind mentioned in 
the foregoing, a variety of other cutting oils 
are available. Straight lard oil, which has been 
used for heavy duty operations and on hard 
steels, also for tapping and threading, is 
seldom used now, due to its prohibitive cost. 
It also becomes rancid and odorous in use, en- 
courages development of bacteria and tends 
to promote gumming of machine parts and 
supply system. The term Jard cil is still used 
at times to denote cutting oils in general 

Mineral-lard oils, which have from 10 to 40 
per cent lard or synthetic fatty oil added to 
the mineral oil (of medium viscosity), are 
ilso used without the special additives, for 
genera! machine work. The percentage of 
fatty oil may be varied, in the oils purchased 
to suit the hardness of the steel or severity 


of ope ration 
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Fig. 1. 


Machining done on an automatic lathe requires a large flow of cutting oil supplied by a number of nozzles 


Fig. 2. Transparent cutting oil supplied by special adjustable nozzles makes this gear-cutting operation much easier 


Sulphurized cutting oils are superior to the 
types mentioned, for heavy 
steels and for most work on tough alloy steels 
nickel alloys, stainless steels, and thread cut 
ting. They also are good for general use on all 
steels, and are now widely used. Sulphurized 
sulphur, as inert 


operations on 


oils must contain active 
sulphur gives no advantage 

The sulphur imparts good 
erties to the oil, preventing chips from welding 
to the tool rough 
finish. See give 
superior cooling and good visibility. Straight 
also the mineral-fatty oil types 


intiweld prop 


ind resulting in a 


also 


point 
Figure 3. These oils 
mineral oils 
are treated 
sulphur 

Drawbacks with 
tend to brass and 
alloys black, unless the oil has been specially 
treated 

Plain 8 neral oil 
is confined to light 
nonférrous 
soluble oil or the 


with up to per cent of ive 


that they 
copper base 


oils are 
other 


these 


turn 


and of low viscosities 
operations especially 
and in 


additives of 


metals automatics 





WELDED CHIP 








— 





Fig. 3. The correct use of cutting oil 
will prevent the welding of chips 
to the cutting edge 


fluids may enter and affect the machine 
bearings 
Cutting 


pressure 


high E.P 
proprietary 

tives, such as fats 
waxes, for operations involving high heat and 
pressure, and may contain sulphur in addition 
of concentrated form, are 


with a (extreme 


contain 


oils 
addi 
and 


tactor 


pecially treated 


Base cutting oils 
popular in some shops. They are blended with 
cheaper mineral oils of desired viscosity and 
to desired additive content, to suit the severity 


of the operation. These oils may be plain or 





Straight Cutting-Oil Selection Chart 
T ype of Straight 
Cutting Oil 1 pplication 
Mine r al r or ren ral 
Is n and low alloy 


oul 
{ pper 


machining of 
steels 
and 


brass, bronze, 


sutomatic screw machine us¢ 
High alloy 
rvs (Monel 
| 


General 


nickel al 


steels 
, Stainless steels 
tapping, threading 
rass, bronze, automatic 
rew machine use and for 
ending purposes 


and internal th 


re applications of 
heat and pressure 
visibility 
Heavy and li 
with and 


impor 
ght-duty 
without 


phur, available 











4. Straight cutting-oil 
selection chart 


sulphurized. Commercial cutting oils are avail- 
able in viscosities of about 75 to 1200 seconds 
ut 100 deg. F., the heavier grades being in- 
tended mostly for dilution 

The most efficient viscosity is best deter- 
mined by tria), being increased, up to a certain 
point, with increase in heat developed, with 
material hardness, depth of cut and with de- 
creased cutting speed. Smoking denotes too 
heavy an oil (high viscosity), or insufficient 
volume. A viscosity of 200 seconds at 100 deg 
F. is for straight mineral 
cutting oils 

Special grinding oils are now also available 
designed to replace soluble oil-water emulsions 
which have been used heretofore. Transparent 
cutting oils, an additional group, offer obvious 
advantages for many applications. See the 
Table in Figure 4 for a guide to oil selection 
In special cases, the cutting oil manufacturer 
should be consulted for the best choice 


generally suitable 


How to Apply 
machine 
and 


When the 
usual pump 
must be 
and volume 
employed 


is equipped with the 
circulating system, the oil 
turned on with sufficient pressure 
Correct nozzles must also be 
is indicated by the various illustra- 
tions. Oil may also be forced to the tool point 
through the such as a drill or 
boring bar, which aids in ejecting the chips 
it the same time. See Figure 5 


tool itself 


For short runs and smaller volumes of oil, 
the methods shown in Figures 6 and 7 may 
be used to good advantage 


Making Cutting Oils Last Longer 
lo prolong the life of oil used in the system 
of a machine, it must be purified from time 
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5. Special method of supplying 
lubricant through the cutting tool 


sve eet 

















Fig. 6. Tank attached to lathe carriage to 
lubricate cutting tool 
Fig. 7. At the right is shown a convenient method of applying 
cutting oil for hand and machine operations where small 
amounts only are required 











to time, or changed at regular intervals. Puri- about 35 degrees above the boiling point of 2. Do not neglect small skin cuts and abra- 
fiers and filters are available for this, and may water, and higher in some cases sions, and do not wipe hands with oily rags 
also be installed on the machine itself containing many small chips 
Chips separated by screens and taken from Avoid Skin Troubles 3. Cleanliness of body and clothes is very 
the machine or settling tank, can be further Bacteria in cutting fluids usually originate important 
processed to recover oil adhering to them from outside sources, as most of these fluids 4. Operators with tendencies toward skin 
Chip wringers or settling tanks are employed are sterile when bought, and contain an added troubles or with dry skin should apply protec- 
for the larger chips. Centrifugal chip extrac germicide. Avoid skin troubles or dermatitis, tive cream, available for this purpose 
tors are also on the market. These will remove as follows 
the smaller chips not easily separated by 1. Keep oil free from outside contamina Additional Points 
screens. Heat can also be used to speed up tion. Do not allow the system to become Soluble oil may be distinguished from cut- 
the process of separation contaminated: No refuse, saliva, or food ting or from lubricating oil by stirring a small 
These methods result in considerable sav crumbs should enter the chip pans or oil amount into water, which then turns milky 
ings where much oil is used. Oil contaminated reservoir of the machine, to encourage bax The best method of keeping all oils identified 


by bacteria can be resterilized, by heating it terial growth ‘ 


Fig. 8. Providing cutting oil for tapping operations. Fig.9. This thread milling job requires a cutting oil containing 
both sulphur and lard oil 
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Note: School orders get 
special attention in 
our delivery schedule! 


DELT 
7s EE 





Extra-safe for students! 


BAND SAW 


$325.00 


without motor 
or switch 


DELTA 20° 


Practical features like these have been 
built into this big Delta 20” Band Saw, 
to help the student do better work — 
and do it more safely: 

Ball-bearing biade guides — ad- 
justable with micrometer accuracy — 
reduce blade breakage. 

Welded steel cabinet — a single 
unit — protects student from working 
parts. 

Blade above table is guarded right 
to point of cutting. 

Statically-balanced wheels run on 
lubricated-for-life ball bearings. 

Aluminum wheels reduce flywheel 


action after motor is shut off. 

Foot brake on lower wheel enables 
student to bring machine to a quick 
stop (after power is shut off) before 
leaving machine. 

Switch can be padiocked, to pre- 
vent unauthorized use. 

Your nearby Delta distributor would 
like to show you the Delta 20” Band 
Saw. See it on his sales-floor soon. Or, 
send coupon for free Catalog A-48. 
(Saw also available through Crescent 
Division distributors.) 


DELTA MANUFACTURING DIVISION 
ROCKWELL MANUFACTURING COMPANY 


(Time payments can be arranged. See your Delta Deoler.) 
TEAR OUT COUPON AND MAIL TODAY! 


DELTA MANUFACTURING DIVISION 
6608 E. Vienna Ave., Milwovkee 1, Wis. 


Send me free copy of Catalo, 


4-48 


describing Delta 20” Band Saw. 


Name 
Look for the name 
of your Delta dis- 
tributor 
**Tools’’ 
classified section of 
your telepbone di- 
rectory. 


Position 
School 
Address 
City 





-(.....) State... 
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Included in the industrial-arts tours conducted during the A.V.A. convention in 
Milwaukee was a trip through the plant of Delta Manufacturing Division. Among 
the 225 shop teachers and supervisors taking the tours were these men shown in 
specting the new Delta 12-in. Tilting-Arbor Saw: O. W. Connett, Peoria, ill 
DeWitt Hunt, Stillwater, Okla.; G. Wesley Ketcham, Hartford, Conn.; Roy Radtke, 
Milwaukee, Wis.; C. E. Nihart, Los Angeles, Calif; Roy G. Fales, Albany, N. Y., 
ond Ivan Hostetler, Raleigh, N. C 


Plant of the Delta Manufacturing Division of Rockwell 
Manufacturing Company 





given dabs or bands of the 
ind posters used to explain 


drums should be 


CUTTING FLUIDS dentifying paint 





olor code 

re id ly dis- 
this 
used in 
; 


itting oil not alwavs 
hable 1 lubricating oils, and 
some idditives 


irm if 


inadvertently usec 


in the gear case of a machine tool. Doubtful 
samples may be compared with each of the 
lube oils used in the shop, by the specific 
gravity, viscosity, color, etc. If doubt then 
still exists, the oil should be set aside for a 
detailed analysis, if possible, or used for other 
purposes than machine lubrication 

Cutting oils of different types should not 
be mixed in use, since the special additives 
involved may not be alike 

Far from being simply an aid in machining 
cutting fluids are indispensable for efficient 
work, and will solve many tough machining 
problems, in metalworking plant and school 
shop alike. 


AN ADDITION 


Since the article entitled “Related Train 
ing for Veterans in On-Job Training Pro- 
grams,” pages 13-15, January, 1949, issue, 
was prepared, some changes have taken 
place in the administration of the various 
acts dealing with training of veterans. The 
Veterans Administration, because of budg- 
etary cuts, has been unable to carry out as 
extensive a supervisory program with non- 
disabled veterans as was contemplated after 
the passage of Public Law 679. However, if 
the best interests of the very large group of 
nondisabled veterans are to be served it 
still remains that the Veterans Administra- 
tion representatives ought to attempt to 
carry out the responsibilities outlined in the 
article. 

It should be added that many veterans 
are not now receiving related training or 
have not taken advantage of training op- 
portunities offered them under federal legis- 
lation. It would serve no good purpose to 
attempt to place the blame on any one in- 
dividual or organization for this situation, 
but it should be emphasized that for many 
veterans it is still not too late to enter upon 
some form of on-job training. Every effort 
should be made, therefore, to continue this 
very worth-while educational program 


Personal Meus 


RALPH T. CRAIGO RETIRES 

Ralph T. Craigo was retired October 1, 1948, 
as assistant director of the William Hood Dun- 
Institute, Minneapolis, Minn. He entered 
employment with Dunwoody in December, 1914, 
and has been continuously employed by Dun- 
woody for the past 34 years 

Mr raigo has taught special courses at the 
University of Minnesota, Colorado State College, 
nd other institutions which conduct professional 
industrial subjects. He 


woody 


i 
raining for teachers of 


has produced many articles which have been pub- 


lished in educationa, journals, and coauthored a 
book on mathematics 

Mr. Craigo plans to visit high schools through- 
out the upper Midwest as a consultant in 
industrial education 


( n page 16A 
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You’ve never seen 
such a mimeograph 


Here, for the first time, is a table-top mimeo- 
graph with a self-contained electric-drive. The op- 
erator remains comfortably seated while this ma- 

chine produces clear, sharp copies of written, typed 
and drawn material at the rate of 140 per minute. 


Designed to answer the increasing requirement in 
schools for more and more copies of a greater variety 
of forms, lesson sheets, bulletins and similar material. 





Investigate this new A. B. Dick mimeograph, model 435. 
For use with all makes of suitable stencil duplicating 
products. Look in the phone book or write for the name of 

your nearby A. B. Dick Company representative. A. B. Dick 
Company, 720 West Jackson Boulevard, Chicago 6, Llinois. 


A.B. DICK & CN. a 


—the first name in mimeographing i 


~~ 


amd) ‘now the 
mimeograph, operator 
sits down tow— 


Shown ot right is the model 27 


A. B. Dick mimeograph stand 
with built-in foot control for 
fast fatigue-free operation 
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A New Starrett Catalog 

’ Written Especially for 

tia FO R ‘ Good Mechanics by the 
World’s Greatest Tool- 


Bg ETTE R , i makers. J 
SE mapper 


Get your copy of the new Starrett Pre- 
cision Tools Catalog “A.” It’s a gold mine 
of information and a complete catalog of 
the newest and best tools for automotive, 
aviation, machine and farm equipment 
maintenance ... with a complete section 
that shows the fastest and most profitable 


ways to use them for better servicing. 


4949 THE L. S. STARRETT CO. 
adrre Athol, Massachusetts, Dept. “CE” 
Re PAT OFF Please rush my free copy of the New 
STARRETT Precision Tools Catalog A 


Standard of Precision 
MECHANICS’ HAND MEASURING TOOLS AND 
PRECISION INSTRUMENTS DIAL INDICATORS 
STEEL TAPES - HACKSAWS AND BAND SAWS —— 

PRECISION GROUND FLAT STOCK 


Buy Through Your Distributor 





Name 





Dea ORO —— SO 


a Ye annual meeting of the Milwaukee County Boy 
: Scout Council at the Public Service Building 
NEW CONTACT MAN FOR REHABS Auditorium, Milwaukee, Wis., on November 23, 
Stanley Willson has replaced Oscar Cornelius 1948 
as contact man for all rehabs enrolled in below Mr. Hunt is field commissioner in handicraft 
college level schools in St. Paul, Minn. Those at for the Milwaukee Scout Council and a member 
Dunwoody Institute also come under his juris f the editorial staff of Boy? Life magazine 
dictior @ Merce O. Wiener has joined the teaching staff 
Mr. Cornelius has gone to on-the-job training at Iowa State College, Ames, Iowa 
the position which Mr. Willson formerly held He received his B.A. degree from Iowa State 
Rehabs with training problems can call Mr Teachers College in Cedar Falls. He took gradu- 
Willson at his office ate work at Ohio State University, and is com- 
@ Pus Rvent, after receiving his MS. ck pleting work on a master’s degree at Iowa State 
gree at the end of the 1948 summer Session at College 
The Stout Institute, Menomonie, Wis., was urged Mr. Wiener taught at Greenfield and Red Oak 
to remain at Stout as instructor of electricity for four years before entering the navy. He held 
He and his wife and three children are now living an aviation metalsmith’s rate and served as an 
in Menomonie instructor and supervisor of sheet-metal instruc- 
@ W. Bex. Huwr of Hales Corners, Wis., was tion for three and a half years. The past two and 
presented with the Silver Beaver Award at the a half years he taught in the Dubuque High 


School. His major teaching fields are sheet metal, 
bench metal, and woodworking. 

@ Tuomas B. Movute, formerly assistant direc- 
tor of sales, has been appointed sales manager of 
the Plomb Tool Co., Los Angeles, Calif. Since 
joining the company in 1944, Mr. Moule has 
supervised various important sales and merchan- 
dising activities. He is a» graduate of the Uni- 
versity of Michigan, and has had advertising and 
sales promotion experience with the Ex-Cello 
Corp., Detroit machine tool builders, with R. L 
Wolfe & Associates, Detroit advertising agency, 
and with the Northern Aircraft Products Division 
of The Aviation Corporation. 

@ R. R. Reep is now teaching day trade auto 
mechanics in Salina High School, Salina, Kans. 

@ Crype G. Wovrer, industrial-arts instructor 
in the high school at Great Bend, Kans., has been 
appointed director of the evening adult education 
program. 

@ Dr. Craupe E. Raoap has been named head 
of the University of Nebraska vocational educa- 
tion department. He succeeds Dr. Harry E. Brad- 
ford, head of the department since 1919, who 
retires February 1, 1949. 

Dr. Rhoad has been on the vocational educa- 
tion faculty of Ohio State University since 1937. 

@ C. F. Kuoverecrer, a veteran member of the 
staff of the Office of Education’s Division of 
Vocational Education, has been designated as 
consultant, supervisory training in industry. For 
16 years Dr. Klinefelter was associated with the 
late Charles R. Allen in the training of conference 
leaders for the vocational education program and 
in the development of instructional material for 
use by foreman conference leaders. Dr. Klinefelter 
will serve on the staff of the Trade and Indus- 
trial Education Service, Office of Education. 

¢ S. D. Mutuirxm, superintendent of the Ford 
Trade School, spent three days in Chicago attend- 
ing the National Safety Congress. He was chair- 
man of the National Safety Council Joint Com- 
mittee on Safety Education 

@ Dantet J. Paotvcct of Buffalo, N. Y., has 
accepted the position as instructor in the general 
shop of the Oswego State Teachers College. Mr. 
Paolucci was graduated from the Buffalo State 
Teachers College in 1938, and is doing summer 
graduate work at Cornell University mi 

Mr. Paolucci taught for ten years in the Endi- 
cott School System, Endicott, N. Y., before going 
with the educational departments of the Sperry 
Gyroscope Co., and International Business Ma- 
chines Corporation. He then worked in various 
capacities with the military educational system 
of the Warton Technical School of Warton, Eng- 
land, the Friscan Technical School for the 3rd 
Army at Eschwege, Germany, and the Heidelberg 
Consolidated Command School of the Heidelberg 
Military Post. 

@ Wirttiam F. Trerwey has been appointed in- 
structor in the transportation area of the division 
of industrial arts at the Oswego State Teachers 
College at Oswego, N. Y. Mr. Tierney, former 
head of the industrial-arts department of Thonas- 
ton High School, Thonaston, Conn., received his 
B.S. at the Teachers College of Connecticut, New 
Britain, Conn., and did his graduate work at the 
Ohio State University, Columbus, Ohio, Previous 
to his service in the army, Mr. Tierney was head 
of an exemplary laboratory at the Ray-Technical 
High School in Modus, Conn. 

@ A. G. Creaver, formerly teacher of drafting 
at Central High School, Fort Wayne, Ind., has 
joined the teaching staff of the local Purdue 
Extension Center 

@ Harotp Netson has been appointed general 
shop instructor at the Junior High School, Fort 
Wayne, Ind 

@ Dr. Jomn Lee has recently been elected presi- 
dent of the National Society for Crippled Chil- 
dren, the organization which sponsors the Christ- 
mas Seal. 

@ Rotanp Fraser is developing a course in gen- 
eral metal which will include silversmithing and 
metal spinning at Wayne University, Detroit, 
Mich. 





INDUSTRIA 
L ARTS AN 
D 
VOCATIONAL EDUCATION — FEBR 
— FEBRUARY, 1949 
17A 


WHY USE A POWER 
SHO 
— TO DIG A POST HOLE 
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© 7” Shaper report 


ht weight” shaper, it’s tough 
enough for ¢ d perfect for all- 
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SHELDON 


PRECISION LATHES 


If Handicapped for Space or Funds, this smaller 
SHELDON will give MAXIMUM shop capacity 


If you are faced by space limitations or size of 
appropriation, you can still give a practical course in 
lathe operation. Smaller, less expensive, the Sheldon 
L-44 lathes are of standard industrial type, capacity, and 
precision. 

They have 10%” swing, %” collet capacity, large 
industrial type Timken Taper Roller Bearing, and a sturdy 
44” bed that is held to .0005” tolerances of parallel and 
longitudinal alignment. They have standard industrial 
controls, full quick change gears and a completely en- 
closed motor drive — yet cost only $472.00. 


5 eg 


SHELDON MACHINE CO. Inc. 


el sn Lathes * Milling Mac hines * Shapers 


CHICAGO 41, ILLINOIS, U.S.A. 


Write for Sheldon Machine 
Tool and Accessory Catalog 
or send 75¢ for Sheldon’s 
simplified beginners text, 
Care and Operation of the 
Lathes 


Manulacturers ¢ don Precis 
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phasoctation News 


1OU legal 

the established 
had been arranged for visits to 
of business, schools, and 
of the visitors 


A.V.A. CONVENTION AT MILWAUKEE . 
Annual Vocational Convention ind rial 
November to Dec 
s in every Vv nd wives could fully satisfied 
r At the opening session on November 30, at 8 
Hon. Frank B. Keefe, member of Congre 
pleaded with the members of the 
Association, to try to de 
their best with the reduced funds which the, 
expect from Washington for the coming 
Foreign aid, the cost for keeping our armed 


equipped for all eventua!i 


plants, places 


sightseeing so that the desires 


ere in greater rs ! m 
orium Hall om Wisopnsin 
re effectively displayed than e' American Vocational 


exhibits of vocational program ild 
schools of Wisconsin eat 
much commenda forces 


lucational 
t the vocational 


‘ 1 1 . > t Ih 
inding and received even partially 


ties, all required such huge sums of money that 
education and other necessary expenditures had 
curtailed 

\ panel discussion was held, the members of 
which presented their experience abroad, in Korea, 
Germany, South America, Canal Zone, Austria, 
Greece, and Japan. From the statements given by 
educators, it may be plainly seen that America is 
confronted with a huge task of giving aid, re- 
habilitating industry, and building up the educa- 
tional system if the countries mentioned in the 
foregoing are not to fall under the attempts which 
Russia is making to spread its ideologies in all 
of the war devastated countries 

Among those making reports were Dr. Verne 
C. Fryklund, Dr. Franklin J. Keller, Jack L 
Anderson, Ralph C. Wenrich, S. L. Coover, and 
Edna P. Amidon 

On Wednesday evening the general session was 
held at the Milwaukee Vocational School, the 
rain auditorium of which was dedicated in a 
special way to honor the late Dr. Robert L 
Cooley who was the founder and the first direc 
tor of the school 

Julian A. McPhee, president of the American 
Vocational Association, presided. Dr. William F 
Rasche, present director of the school, introduced 
some of Dr. Cooley's contemporaries, and Milton 
C. Potter, superintendent emeritus of the Milwau 
kee public schools, gave the main address 

Bruno L. Blochowiak, president of the Mil 
waukee Board of Vocational Education, presented 
the dedicatory statement 

Kenneth McFarland, superintendent of schools 
Topeka, Kans. gave a rapid-firing, thought-in 
spiring talk on education in general 

The annual banquet was held on Thursday eve- 
ning. The attendance at this affair ran up to the 
unprecedented number of 1100. President Julian 
A. McPhee presided, and Russell K. Britton was 
the toastmaster 

A number of life memberships were announced 
by L. H. Dennis, executive secretary 

Since there were no addresses, the A.V.A. dance 
slated for 10:00 p.m. to midnight, could be started 
quite promptly 


to be 


INDUSTRIAL-ARTS SECTIONAL MEETINGS 

The first of these was held Tuesday morning, 
November 30, 1948. The subject of discussion was 
The Role of State Supervisors in the Developing 
Pattern of Local, State and National Industrial 
Arts Programs.” John Ludington, specialist in in 
dustrial arts, U. S. Office of Education, Washing 
ton, D. C., was chairman. He led the lively 
discussion’ which centered about the possibility of 
formulating the proper industrial-arts program for 
schools in different types of communities; the ob 
jections encountered in trying to formulate a 
inified national program; and the question 
how industrial arts can be changed to meet life 
idjustment education 

At the Tuesday afternoon session Roy G. Fales 
state supervisor of industrial arts, State Education 
Department, Albany, N. Y as chairman 

At this meeting “The State 
Supervisors in Relation to 
Industrial Arts” was Topics touched 
upon were: The relationship of the state super- 
teacher training; to the teaching of shop 
small school districts, and coun 
responsibilities to curriculum 
study preparation, and 


as to 


acted 
Function of the 
a State Program of 
discussed 


visor to 
ibjects in cities 
schoo!s his 
raining, and course of 
grams 
ontinued 


1 promotio : 
id promotional pr 


To be 


Professional Confe 

Principals, and 
ational and Practical 
t the Lake Placid Club, 


+ 
@ The thirty-third annual 
nce for Directors, Supervisors, 
Department Heads in V« 
Arts Education was held a 
October 10 through 14 
R. W. Gregory 


tion for the U. S 


assistant commissioner o! 
Office of Education, pre 
in appropriate beginning for the conference 
he addressed the group on “Accomplish 
and Issues in Vocational Education 
Gregory said, in part 
Since the passage of the 
Continued on page 


Smith-Hughes 
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is a complete 
shop in itself 


fr 
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After the student has completed his basic training course in the use of 
hand tools, he should have a required course in the operation of De Walt. 


Knowing how to make the fullest use of this flexible, easy-to-operate 
machine, will give any student a head-start as he prepares for tomorrow's 
industry. 

When he leaves school he will be fully acquainted with a machine that 
is destined to occupy a prominent place in tomorrow's industry. The 
perfection of the DeWalt saw has created new methods in cutting 
wood, making obsolete old-style equipment previously used. 


Ask a nearby De Walt dealer about two De Walt 16MM movies—one 
showing the general application of DeWalt—the other showing modern, TT DADOES 
pre-cutting techniques developed during the war. Write for catalog. 


De WALT. inc. 


72 Fountain Avenue Lancaster, Penna. 


— 
PAS 
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The way industry does it 


in grinding and finishing metal is by the belt- 
backstand method — fast becoming universal 
practice for more and more operations. Behr- 
Manning METALITE* Cloth Belts, fast, cool- 
cutting, enduring, have been a big factor in this 
development. Use these belts and the belt- 
backstand method in your teaching now. 


For hand or machine sanding on wood, metal, 
plastics, give your students a true picture of 
present-day production methods with the correct 
Behr-Manning coated abrasive disc, sheet or belt. 
Show him how these modern abrasives are 
cutting costs in industrial output everywhere. 
Ask your distributor, or write for catalog. Also 
complete educational program of teaching aids 
on request. 


* Reg. U.S. Pat. OF 


BEHR-MANNING - TROY, N. Y. 


QRORTONPabrasives 
QUALITY COATED ABRASIVES FOR 76 YEARS 


(Continued from page 18A 


Act by Congress in 1917 and largely due to the 
stimulus it affords, approximately half of the 
secondary schools now provide education in one 
or more occupational fields in which there were 
2,508,618 enrolled in the year ending June 30, 
1947. Almost $100,000,000 was expended for sal 
aries alone in connection with this program that 
year. During the past 30 years tens of thousands 
of teachers and supervisors have been given excel 
lent teacher education for the job they are to do 
All of the time local boards of education have 
consistently followed the practice and principle of 
gearing their vocational education efforts to reality 
by providing for and utilizing the services of thou- 
sands of laborers, farmers, homemakers, business- 
men, and manufacturers on advisory committees 
“During the recent war the schools operating 
vocational education programs co-operated wit! 
the federal and state governments in making 
available training programs to more than 11 mil- 
lion enrollees for work in industry, on the farn 
and in the home 

Franklin J. Keller, principal of the Metropolitar 
Vocational High School of New York City, talked 
on “Germany What Can We Educators Learn 
From the Occupation?” The occupation is funda 
mentally a device for keeping the peace, bot 
negatively and positively. However, whatever we 
can do, to bring about a better world, we are 
morally obliged to do 

The president of the New York State Fed 
tion of Labor, Thomas A. Murray, made a plea 
for continued and strengthened encouragement 0 
the principles of democracy in our vocationa 
“4 hools 

On Monday most of the day was devoted 
workshop conferences. Topics covered wert 
Technics and Procedures for Determining the 
Content and Extent of the Related or Technica 
Subjects in Industrial High Schools”; “Curriculun 
and Course Planning for Life Adjustment Educa 
tion Program Apprentice Training and Ox 
pational Extension Programs”; “Establishing 
Organizing the Area Vocational School in 
New Intermediate School District Eva 
und Extending Industrial Arts Programs in 
Various Types of Secondary S$ 

1950 Goals f B 

ation 

At the espectiv meetings i th 

Vocational Association and the Kansas 
Education Associati meeting held in 

yn November 4, 5 6, the following offic 
were elected: | ider F. Currier, McF 
and Trade Sch ‘offeyville, Kans.; vice-pres 
lents representing xzriculture, Carl Heinrict 
High School, Great Bend, Kans.; home econom 
Miss Catharine Zink, High School, Lincoln, Kans 
yusiness education, Milton Karstadt, co-ordinator 
nstructor, Coffeyville, Kans.; trade and industr 
Loren M. Nuzman, Topeka High School, Topek 
Kans.; secretary-treasurer, F. E. Carpenter, Hict 
and Park High School, Topeka, Kans. Officers f 
the Kansas Industrial Education Association ar: 
president, Loren M. Nuzman, Topeka High Schoo! 
Topeka, Kans.; vice-president, R. R. Reed, Wash- 
ngton Senior High School, Salina, Kans.; secre 
tary-treasurer, Kenneth R. Powers, Topeka Higt 
School, Topeka, Kans 

@ At the Washington convention of the Ameri 
in Industrial Arts Association held in May of 
1948, St. Louis was chosen as the 1949 con- 
ention city. Headquarters will be at the Hot 
Jefferson and the dates are May 19, 20, and 21! 

Dr. Walter R. Williams, professor of industrial 
irts education, University of Florida, is president 
ind DeWitt Hunt of Oklahoma A. & M. College 
Ss vice-president 

@ The Missouri annual spring conference on it 
lustrial education, which is sponsored jointly by 


he college of education of the University of M 
f the 


th 


uri and the industrial-education section 
Missouri state department of education, will m« 
the University of Missouri, Columbia, Me 
Friday and Saturday, April 22 and 149 
@ The annual state T. & I. confer 


‘ 
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Continued trom page 20A 

on October 8 and 9, 1948, at Topeka, Kansas 
Representatives from the Bureau of Apprentic« 
ship, Office of Veterans’ Affairs, Topeka Hig! 
School, and State Board for Vocational Educa 
tion, were the speakers on the first day. C. F 
Rakestraw, consultant, employee-employer rela 
tions, U. S. Office of Education, conducted the 
discussion of the part-time occupational education 
program 

@ The members of 1.A.T.P.A. made an inspe: 
tion tour of Dravo’s Ship Yard on Neville Island 
n November 17, 1948. After this trip they met 
it Neville Township High School, Pittsburgh, Pa 
for a business meeting 

@ The officers for the year 1948-49 of the Okla 
homa Industrial Arts Association are: president 
H. A. Allender, Tulsa; vice-president, John | 
Cermak, Weatherford; secretary-treasurer, C. I 
Hill, Stillwater; directors, B. H. Thomas, Okla 
oma City; Myrl S. Kirk, Enid; and Asbur 
Smith, Edmond 


INDUSTRIAL EDUCATION CONFERENCE DATE SET 


Plans are well under way for the second In 
lustrial Education Conference, to be held at 
lowa State College, Ames, Iowa, on Friday 
April 15, 1949. Shop teachers, supervisors, direc 
tors, and school administrators, are all invited 1 
attend 
@ The annual spring conference of Industria 
Arts Education will be held at New York Uni 
versity, Washington Square, New York, N. ¥ 
n Thursday, Friday, and Saturday April 28 

ind 30, respectively 

4 A committee of five persons met on Monda 
September 27, to discuss the feasibility of esta 
lishing an Ohio council of local administrators 
vocational education or practical and industria 
arts. The members of the committee were super 
visors or administrators of local programs ot 
vocational education or industrial arts and repre 
ented the various sections of the state. The 
State Office building i 


} 


ymmittee met in the 
Columbus, Ohio 
At the close of the trades and industries work 
shop, held at Ohio State during the past summ« 
the need for an organization 0) supervisors <¢ 
1dministrators of trades and industries program 
at the local level was discussed. The foregoing 
committee was set up to investigate the need {i 
such an organization. The committee was als 
instructed to investigate the possibility of in 
luding supervisors or administrators from othe 
areas of vocational education and from the field 
of industrial arts 
The work of the council shall be the conside: 
ition of all matters pertaining to the development 
ind progress of vocational education and practica 
r industrial arts. It is proposed that the member 
ship be opened to any person affiliated with the 
Ohio Vocational Association or the Ohio Industrial 
Arts Association whose major responsibility is the 
idministration or supervision of vocational educa 
tion or practical and industrial arts in a city 
ounty, joint, or other local unit; or to person 
engaged in training such personnel 
The constitution for the council was prepared 
by the committee and will be presented to the 
sectional meetings of the trades and industries 
groups and to the membership of the Ohio 
Industrial Arts Association. If a council is formed 
the membership will consider affiliation with the 
National Council of Local Administrators 01 
Vocational Education and Practical Arts 
The membership of the committee was made uj 
of the following persons: William Dunton, Piqua 
Ohio; Ted Dietsch, Hamilton, F. D. Saine, Alli 
ance; Eric Shattuck, Ironton; B. R. Shoemaker 
Findlay. Dewey F. Barich, from Kent State Uni 
versity, represented the Ohio Industrial Art 
Association at the committee meeting 
@ The Department of Industrial Education at 
The Pennsylvania State College held its first an 
n onference on industrial arts and vocational! 
ecucation on Saturday, October 3 
conference was well attended. In addi 
il directors of vocational education 


( r ex ’ 





teach -solde 


the product tha 
I 


Have him become 


, , 1 
Obb> Sele) dle) (ol é-Biem 


Free —Technical Manval 
Send for Kester's new 28-page 
manual, ‘SOLDER and Solder 
ing Technique o complete 
analysis of the application and 
Properties of soft solder alloys 
ond soldering fluxes 


KESTER SOLDER 
COMPANY SOLDER 


4201 Wrightwood Avenue, Chicago 39, Illinois 


Factories Also At 
Newark, New Jersey * Brantford, Canada 
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with a Stanley-Carter Router 
and dovetail attachment 


Give your students the complete wide. The extra margin of speed in 
“feel” of professional woodworking. this 18,000 r.p.m. machine guaran- 
Machine-perfect dovetail joints tees smooth operation, clean cuts 
with just one pass of the Stanley- that need no finishing. Safe, easy to 
Carter R4A or R5A Router. Dove- handle and built for years of rugged 
tail attachment minimizes possibil- use. Teach your students the indus- 
ity of error. Both joints cut simul- try way, with a tool that industry 
taneously so they match perfectly. respects. 
Attachment made in 2 sizes for FOR ROUTING . . . SHAPING 
boards up to 12” wide and upto 16" The same motor used with the 
Stanley-Carter dovetail attachment 
can be used in router base for dec- 
orative cuts and in C62 bench plate 
for shaping operations. Write for 
complete information to Stanley 
Electric Tools, Stanley-Carter Sales 
Dept., 536 Myrtle Street, New 
Britain, Conn. 


THE GREATEST NAME IN TOOLS 


Reg US Por. OF, 
HARDWARE * HAND TOOLS * ELECTRIC 
TOOLS * STEEL STRAPPING 














trial-arts sectional meeting. William Gibbons 
director of Vocational Education, Altoona, pre 
sented a summary of the Vocational Industrial 
Sectional Meeting. In the discussion which con 
cluded the luncheon session, the College was 
urged to consider making the conference an annual 
event and allocating more time to future con 
lerences 


LET’S PUBLICIZE OUR WORK* 
Many shop teachers feel that they should 
do something to publicize their work but are 
it a loss to know just what to do. Below are a 
Pennsylvania State College conference of industrial arts and number of suggestions, some of which we be- 
vocational education lieve can be used in every school and com- 

ed previous page Improving Shop Layouts in Industrial Arts Pro munity 

vocational shop instructors, related — grams Clair F. Fitz, assistant professor of 1. Good shop teaching — There is nothing 
uctors, and industrial-arts instructors, industrial education, chose for his subject “A New that will publicize industrial arts more in a 
present good delegations representing Look at Industrial Arts”; and John F. Friese 


di iperintendents of schools, county super professor of industrial-arts education, presente¢ 
ntendents of schools, supervising principals, and Distinctions Between Junior and Senior High _ fied, interested, and enthusiastic teachers. Poor 


; community than to have on the job well-quali- 


high school principals Schoo! Industrial Arts housekeeping poor relations between teacher 
t nfere opened at ‘ with yeorge »arkes ctor of t lliamsport : ; 
go wg —E- , Bandy Mig the , George Hi. Parkes, dives of the Witama ind pupils, and insufficient shop safety instruc 
ion lasting for one hour. Jesse Rees, Technical Institute, served as chairman of the ’ 


te ) ») r (omnes of 
vocational education in Harrisburg Vocational Industrial Sectional meeting. Three tions can tear down almost any attempt a 


as chairman of the general session staff members addressed the Vocational Industria! _ publicity 
county gene of schools, Sectional oe as —¥_- ’ oe and 2. Make use of local newspapers and school 
addressed the general session on Maintaining Relationships With Management and ofr 
hool Administrator Expects of In- es a” hoon ak director of Vocational paper ~ Most newspapers realize the news 
C. V. Erdiey, district superintend Teacher Education; “Improving Related Subjects value of school affairs; items about school 
in Lewiston, addressed the general Instruction,” Urwin Rowntree, professor of In matters do not have to be sensational to be 
What the School Administrator Ex dustrial Education; and “Evaluating Vocational pews It should be remembered. however. that 
tional Industrial Education.” Industrial Programs,” Robert Knoebel, part-time 
11 a.m. to 12:30 p.m. two sectional meet instructor at the College and director of Voca 
vere conducted, one on industrial-arts educa tional Education in Sunbury, Pa 
und one on vocational industrial ed on 4 luncheon session which concluded the con public understanding of the purposes and 


the primary purpose of newspaper publicity is 


not advertising, but it is to promote a better 


J. G. Dixon, supervisor of industrial arts in ference was held at 12 30 p.m. in the Banquet values of industrial-arts courses 
Wilkes-Barre, Pa., served as chairman o he toom of the State College Hotel. At the lunch Continued en paus 250 
ndustrial-arts sectional meeting Three staff yn session summary reports on the two sectional 
bers of the department of industrial educa ! zs held in the morning were presented *The follov ticle was taker 

ilressed this group. Ralph O. Gallington, William Brown, an industrial-arts instructor in the off F etter of the Ind 

industrial-arts education, spoke or Forty Fort, presented a summary of the indus wa State College, Ames, Iowa 
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EASIEST WORKING LUMBER 
Sey TORVE Even usem 


“It's Soft-Textured and Kiln-Dried” 











THERE’S nothing like this famous 
B-G Lumber for helping students do 
better work—quicker—easier. Speeds 
up advancement. You'll notice it al- 
most immediately in your classes. See 
how quickly and accurately it “works” 
. . . notice how beautifully it sands, 
takes a finish, and holds glue. 


@ Schecls ia every ctate of the It’s the favorite lumber in schools in 


Bn ty bg hy ty th over 70% of the states. Don’t delay 


rk b all th h reg 
eS ae eee eo giving your students the matchless 


yy Ry FB oak advantages they get with B-G Lumber! 


May we hear from your school? 


EVERYTHING IN INDUSTRIAL 
ART SUPPLIES 





4560 E—. 71 ST. CLEVELAND 5. OHIO 





Announcing 
The 1949 Shop Annual 


of Industrial Qxts and 
Vocational Education 


The authoritative source of informa- 
tion and guidance in organizing, 
planning, and equipping school shops 


Read February 15, 1949 The Lufkin Combination Square 
The sit ANNUAL NUMBER summarizes the per. with [UFAIN Precision Tools 


fodic progress in the field of industrial arts and 
vocational education, emphasizes the new develop- 
ments ahead, presents through actual shop layouts Placing these fine tools into students’ hands 
and equipment lists, the best methods of accomplish. is a good method of emphasizing the impor- 
ment in the school shop field. tance of accuracy of measurement. By so doing, 
Single Copies, Shop Annual Number $1.00 you will help them acquire the same confi- 
Yearly Subscription including Shop Annual dence which the name “Lufkin” has inspired 
Number, $3.00 ; ; 
in the minds of skilled craftsmen for more 


THE BRUCE PUBLISHING COMPANY than sixty-five years. Write for free catalog. 
Publishers 


149 Montgomery Bldg., Milwaukee, Wis. The LUFKIN RULE Company 


CHICAGO NEW YORK Precision Tools-—Tapes —Rules 
SAGINAW, MICHIGAN 


oxress the imPortan, 
e 


of 
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NEW PROJECTS? 


handwrought 
silver 


—an introduction to 


MANUALS? 


silversmithing for students, 


oe ee we ee we oe ee ee 


craftsmen, teachers—illustrates 


CHARTS? how to raise a bowl by a 
professional method easily 
adaptable to many designs— 
write for booklet C3. 

New CASCO Project Service makes shop projects easier — 


faster! Check list, fill in at the bottom, and mail today. craft service department 


CL) 32-page book illustrating 94 Easi-Bild* Full-size Pat- handy & harman 
tern proyects—the full-size patterns that give complete 82 FULTON ST., NEW YORK 7, W. Y. 

step-by-step directions and illustrations. Ideal to build 

self-confidence in beginners. All proved for popularity 


Price—20¢ 


“How To Make Veneer Panels,” a 96-page book 
gives complete information on the subject. Filed with 
“how-to-do-it” copy. By Herman Hjorth, author of 


‘Principles of Woodworking.” Price s¢ 





“How To Make Modern Archery Tackle,” by Tracy 
L. Stalker, “Questions and Answers” Editor of Archery 
Magazine. Covers bows, arrows, bow-strings—also jigs 
and tools for better work. Price—$1.00 FRED KLEMM ose 


Expert in Circular 
Saw Grinding 


* 


Free sheets describing CASCOPHEN Boat Plans for 12 
dinghy or sailboat, “Sea Pup”; 17’ inboard utility boat 
“Sea Urchin”; 22’ cabin cruiser, “Sea Skipper.” All 
plans designed by William F. Crosby 


Free CASCO Gluing Chart takes the guesswork out 


of gluing—shows the right industry-tested glue for 


With the background of a thor- 
oughly skilled mechanic, Fred came 
to Ohlen-Bishop in 1930. He has 
become an expert in saw grinding, 


every job. In large mounted size for instruetors and 
unmounted form for every student. How many will 


O 


you need? 


Information on CASCO, “the master workshop glue”; 
stainfree CASCAMITE; waterproof, boilproof CASCOPHEN; 


operating rotary surface grinders, 
hollow grinders and _ polishers. 
Grinding is an important step in the 
production of a circular saw and is 


intrusted to only our finest skilled 
workmen. 


new, fast-setting CASCOREZ. 


THE BORDEN COMPANY, Chemical Division, Dept. 1V-29 


Y n n n Ohlen-Bish 
150 Madison Ave., New York 17, N.Y — depe d on Ohlen-Bis - 


for the finest circular saws that 
can be made with skilled mechanics 
and modern machinery. 


Enclosed is $ for the material checked above 
Name Title 
School 


Zone State 


THE BORDEN CO.- CHEMICAL DIVISION 


Makers of CASCO GLUES 


. OHLEN-BISHOP MFG. CO., 1309 Kinnear Rd, Columbus, © 
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CATCH BASIN COVER 


#1 in a new group of Civil 
Engineering drawings in the Eldorado 
Problem and Solution series. It’s free 


...pertinent...and practical! 


We’ll send Eldoradostats of 
problem and solution—from which 
you can make as many blueprints as 
needed for classroom distribution. 
Then have your students draw the 


correct orthographic views. 


And have them draw with 


Typhonite ELDORADO pencils, using, 
the same leads (2H & 3H) as the drafts- 
man used in drawing this problem and 


solution. 


SCHOGL BUREAU, PENCIL SALES 


Continued awe 22A 
3, Public addresses — Many 
arise for shop teachers to speak before social 
and civic We should not 
tell others of our work and what its place is 
in the education of 
4. Promote adult classes — This provides a 
means of getting parents and people of the 
which if handled 
publicizing 


opportunities 


groups hesitate to 


youth 


community into our shops 
properly may be a_ wonderful 
device 

5. Open house The shop should be open 
at all times to visitors. Periodically an invita- 
tion should be extended to the community to 
visit at a specific time 

6. Displays which will be seen by pupils and 
public 
“Home Workshop Club” — 
Assist members to set up home workshops 
make plans, buy tools, and even how to use 
tools 

8. Co-operate with local organizations 

9. Enlist co-operation of parents with home 
projects 

10. Make movies or slides of work which 
can be shown to groups. 

11. Take pictures of activities in department 
which can be posted 

12. Invite local leaders, industrialists, 
tradesmen to talk to classes 

13. Publish departmental bulletin. 

14. Promote contests 

As one can readily see there are many de- 
vices which can be used in a publicity pro- 


Organize 


and 


DEPT., 


DIXON’S 
TYPHONITE 


1286-32, 


ill of them; there must 


tion so as to meet 


gram. No one can us¢ 


be careful selec each local 
situation 

In planning a publicity program it is well 
to remember that education is news today as 
it has never been before, and industrial arts is 
a vital part of that education. A long-range 
intelligent program of publicity and public 
relations is needed. It 
responsible for the development of this pro 
gram understand what it should seek to ac- 
complish, what goals must be maintained, and 
what criteria established. Our whole program 
finally intel- 
ligent interpretation of the significant and de 


is essential that those 


must stand firm for an honest 


sirable aspects of industrial arts 


REPAIRING BROKEN JACK 
PLANE BOTTOMS 
H. A. ALLENDER 
Woodwork Instructor 
Will Rogers High School 
Tulsa, Okla. 

Nearly every school shop has one or two 
jack planes with broken bottoms. Usually the 
break occurs at the throat. The writer tried 
unsuccessfully for several years to have 
broken plane bottoms repaired by welding 
The thing that always happened was that 
when the welded metal cooled, it also con 
tracted and warped the plane bottom out of 
a geometric plane. This rendered the plane 
practically useless 


ELDORADO 


JOSEPH DIXON CRUCIBLE COMPANY, 





lf you are not already receiving 
these problems, write to the 
address below and your name 
will be placed on our mailing list 





JERSEY CITY 3, N. J. 


In later years the writer has met with a 
fair degree of success by repairing plane bot- 
toms by the method. Grind the 
broken open V so as to make 
room for the bonding metal. Clamp the pieces 
of the broken plane bottom to a flat piece of 
steel \% in. thick. Be sure the parts are in 
line with each other. The clamping may be 
done with C clamps. Braze the broken joints 
using brass rod, small torch tip, and brazing 
flux. With a larger tip, and with the bottom 
still clamped to the steel plate, heat the entire 
bottom before aay of it has a chance to cool 
off. Then bury the entire plane bottom plate 
and all in a box of lime. Allow several hours 
for cooling, then remove from the lime, and 
take off the clamps. The lime retards cooling 
The steel plate lessens distortion, and the 
brazing provides a slight flexibility 

When the bottom has entirely cooled it is 
ready for finishing. This can best be done on 
a milling machine by machining off just 
enough metal where necessary to restore the 
original surfaces on the bottom and the sides 
of the plane bottom. If a milling machine is 
not available this job must be done by hand 
methods. The bottom can be heid in an ordi- 
nary vise and filed with a file to restore the 
surfaces. The surfaces can be checked with a 
steel square for straightness and squareness 

This method has enabled the writer to re- 
turn many planes to active use where other- 
aside as 


following 
joint to an 


would have been thrown 


worthless scrap 


wise they 
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The Sensationally NEW Low-Priced PARKS No. 20 
20° PLANER 


Here is a modernly designed, rugged, high-speed, 
low-priced planer that is ideally suited for every 
shop and industrial plant requiring a quality sur- 
facer. The Parks No. 20 Planer has a four-knife 
cutterhead with a speed of 3600 R.P.M. and offers 
two feed speeds — 20 and 40 F.P.M., and 40 and 
80 F.P.M. Write for 

complete descriptive 

literature. 





The PARKS 
Heav vy- -Duty 
12°x 4" Planer 


A poct, sturdy, thick pianer 
that offers mill planer precision and 
rugged ata ationally low 


price. Write for descriptive catalog 
sheet 








The PARES WOODWORKING MACHINE CO., Dept. 22-U, 1546 Knowlton St., Cincinnati 23, 0. 


HERE'S HOW TO STOP YOUR might require a stop Sudden maneuvers year in the cafeteria of the Chadsey High School 
are dangerous on slippery surfaces (Trade Division), Detroit, Mich., on the evening 
AUTOMOBILE SAFELY das y surte of December 1 
; oe 5. Follow other cars at a safe distance An entertaining program followed the short 
While there are many ways to Dave si use hand signals to give the driver business meeting presided over by George W 
wintertime traffic accidents, such as too . : Donaldson, Mu Sigma Pi president. It was re 
behind youa break ported to the group that the Yearbook project 
6 Keep windshield and windows clear which is being prepared by Brother Ramsdell will 
If nec- be off the press and ready for distribution to Mu 
- 3 Sigma Pi members early in 1949 
essary, roll down the window a little. You Next on the program was an unusual travel 
can’t stop in time if you can’t see in time film in color which took the group on a quick 
tour around the United States by bus, following 
1 ont eli . e . E : the romantic interests of a young air force 
- Find ‘ - — lippery ey — stop The idea is to slow the wheels with- veteran visiting some of his old buddies from 
arting out. Get this feel of the road by out locking them the service 
tepping on the brakes lightly or “gunning Ny _ lunch topped off a fine evening of 
a. a eee sien ae a . - fellowship. 
¢ motor. But be sure you are going low @ To keep abreast of the times, and meet the 


ind that no other cars are near. Don't take demand for authentic servicing data for TV re 
innecessary chances ‘ ceivers, John F. Rider Publisher, Inc., reports 
. Rider TV ? 


much speed on a slippery curve, the Coun 
cil says that stopping control would pre- 
vent many of them. Here’s how to answer 
Yes” to the question “Can I stop in 


with good defrosters and wipers 


time ? ° 
_ 7. Pump the brakes when you slow or 


K id Oo » don’ the forthcoming Manual Volume 2 
cep your speed Gown n ice, Gon! Taking up where Volume 1 leaves off, June, 1948 
ever drive faster than 10 to 20 miles an ~ Volume 2 offers complete coverage up to January 
} f i . 1949, of TV manufacturers’ data. Among thox 
hour. Speed too fast for conditions is the . - ie ™ ; oa . 
I @ The Sa J ike Area Vocational School, Sal represented in the new volume will be 
Ni 1 winter bogevman Lake City, Utah, was opened September 13, 1948 Admiral Farnsworth Scott 
3. Use tire chains 7 good ones that bite . } a j ve } ong indu pres Airking Garod Sentinel 
. ind business and distributive occupations are Andrea GE Sightmaster 
» the « » > Ss sts h » offered ' 2 ‘ ‘ 
nto the surface. On ice and snow, test being fiered . : / Saale Hallicrafters Sonera 
have proved chains reduce braking dis = : 1 . Me ~y sate pa atochen ~~ New Automatic Hoffman Stewart-Warner 
TK f as developer a resin aahesive > etriz if Te 
They are the bes shew t6: lees on Weel My ose it : Bace Industrial TV Techmaster 
. “ ’ ood-Lok Q35022 is ready Bagdad Magnavox Tele-King 
self-help you have. Council studies show _ to-use as supplied, and requires no cooking, heat Belmont Mars Teletone 
or mixing. Since it sets with a noncrystal Bendix Meissner Tele-Vista 
inabrasive bond, resharpening costs of saws Colo N 
tre ce . . ' arke . x . nial Merrick Templetone 
n the tread, recently placed on the market, and downtime of machines are considerably re Cornell Motorola TV Assembly 
have almost no effect on stopping on ice al duced. It is very light in color and dries with a Crosley National United Motors 
transparent glue line. Wood-Lok Q3022 is quite Dewald Nielsen J ; 
ve durable due to its resiliency after setting, and Dynamic Olympic Vidcraft 
some at temperatures above 23 degrees remains unaffected by most climatic variations Electro-Tech Philco Video Corp. Amer 
4. Slow down well in advance of inter- ¢¥en under strain oe ae : i Emerson Pilot Videodyne 
; nage hic @ Ushering in the Yuletide Season in a lighter Fada RCA 
sections, railroads, or any situation WHhICN vein’ Mu Sigma Pi held its last meeting of the (Continued on page 28A) 


tances 40 to 50 per cent 


tires with abrasive particles embedded 


low or moderate temperatures, but help 
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“YANKEE” 


Spiral Drivers 
& Push Drills 


TEACH MOTION-SAVING 


Help students do better work with 
fewer motions. Just a simple push 
with a “Yankee” Spiral Screw 
Driver spins the blade and drives 
the screw. No heavy wrist work! A 
flick of the shifter gives driving or 
drawing action, or sets spiral rigid. 
Pilot holes made easily with a 
“Yankee” Automatic Push Drill. 
Spring brings back handle after 
every push; reverse-spins drill 
point to clear out chips. Magazine 
handle holds 8 points, 1/16” to 
11/64”. Write for free “Yankee” 


Tool Book. 
No. 130A No. 41 








Spiral Driver : Push Drill 


NORTH BROS. MFG. CO. 
Philadelphia 33, Pa. 





| TION 
THE REPUTA 
BUILD pote vouR COURSES IN 


COMPRESSION G 


with this MODERN 
INDUSTRIAL-TYPE EQUIPMENT 
New Model PA7 The New 
PRECO MINIJECTOR 


Bench Type Plastic Injection 
HYDRAULIC PRESS MOLDING MACHINE 


Teach students almost every kind of This 34 ounce bench-type machine was 

compression operation on the same 4 

press used in industry laboratory specially designed for production of 
small articles, and has been widely 


research, experimental work, plastic 

molding (compression), powdered adopted by schools, colleges, research 
metal molding, synthetic rubber mold- labs, and manufacturers for molding 
ing, forming, drawing, embossing lam- items such as poker chips, golf tees 
mating, pressure filtering, vulcanizing, jewelry, hearing aid parts, sample test 
ete. It is designed and engineered in 

accordance with highest engincering runs, ete. Has many improved features 
standards and specifications. Preci- contributing to higher accuracy, easier 
sion-built throughout for dependability operation, years of low cost, unin- 
and accuracy terrupted service 


Write for Complete Details Today 


OVER 1700 ITEMS OF PLASTICS, FINDINGS, AND ACCESSORIES 
IN STOCK FOR ALL PLASTIC CRAFT PROJECTS. Price List and 
Catalog sent free to Instructors. Write on school letterhead 


PLASTIC PARTS & SALES ::t:. 


1157 S. Kingshighway Blvd. St. Lovis 10, Mo. 














VM tu 


15 PLANS TO A PACKET 


¢ POSTPAID 


New project plans... large pho- 
tographs and working drawings 
on 842 x 11 sheets, punched for 
loose-leaf binder. All new 
designs, adaptations of Early 
American. Each series contains 
15 plans... just 25¢ for the 
packet. 


SERIES A SERIES B 
Cricket Miniature cradle 
tray 


Spice cabinet & 
mirror Trinket box 


Knife and fork box Miwicture chest of 
Match box drawers 


Minioture blanket Spice chest 
chest Spice box 


Nutmeg box Corner candle stand 
Wall rock Coffee table 
Napkin holder Book shelf 
Colonial mirror Spice cabinet 
Miniature cradle String box 
~ bex Salt box 

y ~~ Le & Shoe shine cabinet 
Trey Footstool 
Pipe & match box Kindling box 
Candie stand Treasure box 


HARDWARE*HAND TOOLS 
ELECTRIC TOOLS © STEEL STRAPPING 


3 Stanley Tools, Dept. 1A- 249, New Britain, Conn. 
| Please send me (_ ) Series Aand(_) Series B of the new 
i Early American Plan Packets. | enclose 25¢ for each packet. 
I Name 
I Subject you teach 

School 
i City and State 


ee 
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Delmar's New Materials 
For Related Instruction 


THE LATEST ADDITIONS TO OUR PRESENT SERIES 


AUTOMOTIVE 


+ BASIC REPAIR OPERATIONS 
by Dell, Howard & Stevenson 

Focuses attention on related technical informoa- 
tion and basic repair operations. Topics include 
shop organization and management, prepar- 
ing @ cor for service, customer satisfaction, 
analyzing repair jobs ond procedures of re- 
poir operations 

$2.50 
$3.25 


220 poges, well-illustrated 
Deluxe Cloth bound edition 


* BRAKE WORK 
by Dell, Howard & Stevenson 

Why-to-do and How-to-do units treating com- 
mon types of brake systems and units, special 
tools, brake drum lathes, analyzing the broke 
job, truing, relining and assembling brokes. A 
comprehensive monvol of brake work 

194 poges, profusely illustrated $2.75 
Deluxe Cloth bound edition $3.50 


RELATED MATHEMATICS 


MATHEMATICS School Price 
* for the AUTOMOBILE Trades $1.25 
the CARPENTRY Trades 1.40 
the ELECTRICAL Trades 1.25 
the MASONRY Trades 1.25 
the PAINTING Trades 1.25 
the PLUMBING Trades 1.30 


MACHINE SHOP 

+* PRECISION MEASUREMENT in the 

METAL WORKING INDUSTRY 

(2 Vols.) 
An outstanding treatment of precision meosure- 
ment ond inspection methods developed by 
the Department of Education of the IBM 
Corporation. Used extensively during the war, 
it attracted widespread attention and approval 
for its remarkably clear and organized presen- 
tation. Profuse actual photo-illustrations high- 
light the operations throughout. 
Deluxe Cloth bound edition Vol. 1, $3.75 


Vol. Hl, $4.75 
TEXTILES 
* APPLIED TEXTILES 
by Linton & Pizzuto 

Designed to meet the needs of teachers having 
textile, apparel construction, distributive edu- 
cation or home economic courses. Material is 
organized oround the four ways textiles differ, 
namely, in row motericl, construction, color 
ond finish. Complete with testing programs 
for each unit 


Deluxe Cloth bound School edition $4.75 


— WORKBOOK MATERIAL 


These workbooks, developed by the Stote of 
Connecticut Division of Trade and Industricl 
Education provide problem material specifically 
selected for each trade. Developed for teach- 
ng mixed apprentice groups, the material is 
equally valuable for use in regular day and 
evening trade and technical programs. 


OTHER AVAILABLE DELMAR BOOKS 


@ Carpentry 

@ Auto Mechanics 

@ Machine Shop 

@ Related-Machine Trades 
@ Tool Design 


@ Sheet Metal 

@ Electrical-Radio 

@ Instrument Technology 
@ Textiles 

@ Teacher Training 


Write Dept. LA-2% for Examination copies or Free Descriptive Brochure. 


Delmar Publishers, Ine. 


a Wlortan’ 


(Continued from page 26A) 


Booster manufacturers too, not to be slighted, 
will be included. Among these are Bud, Masco, 
and Vision Research. Servicing data on tuners 
will be used in cases where they are a part of 
the requisite data. 

TV Manual Volume 2 contains the equivalent of 
2000 pages, and sells for $18 

@ The eighth annual Science Talent Search 
sponsored by the educational foundation of the 
Westinghouse Electric Corporation is now under 
way. The Search is conducted by science clubs 
of America through science service for the pur- 
pose of discovering senior high school students 
with an aptitude and creative ability in science 

From a group of 40 finalists who will be 
brought to Washington next February for five 
days of final testing, the boy or girl adjudged 
the most promising young scientist in the nation 
will be awarded a four-year, $2,800 Westinghouse 


1, New York 


Grand Science Scholarship. Runners-up will re- 
ceive scholarships ranging from $100 to $2,000 

@ Pi Lambda Theta, National Association for 
Women in Education, announces two awards of 
$400 each, to be granted on or before August 15, 
1949, for significant research studies in education. 
An unpublished study may be submitted on 
any aspect of the professional problems and 
contributions of women, either in education or in 
some other field. Among others, studies of wom- 
en's status, professional training, responsibilities 
and contributions to education and to society, 
both in this country and abroad, will be ac- 
ceptable 

No study granted an award shall become the 
property of Pi Lambda Theta, nor shall Pi 
Lambda Theta in any way restrict the subse- 
quent publication of a study for which an award 
is granted, except that Pi Lambda Theta shall 
have the privilege of inserting an introductory 


Statement in the printed form of any study for 
which an award is made 

A study may be submitted by any individual, 
whether or not engaged at present in educational 
work, or by any chapter or group of members 
of Pi Lambda Theta 

Three copies of the final report of the com 
pleted research study shall be submitted to the 
Committee on Studies and Awards by June 1, 
1949. Information concerning the awards and the 
form in which the final report shall be prepared 
will be furnished upon request. All inquiries 
should be addressed to Alice H. Hayden, Uni- 
versity of Washington, Seattle 5, Wash., chairman 

@ The trade and industrial division of the 
Kansas State Board for Vocational Education 
provided instruction during the past fiscal year 
in housekeeping and ventilation for 255 janitor 
engineers employed in the schools of 86 cities, 
and job and safety instruction for 278 persons 
employed in rural electric programs in 30 locali- 
ties. Traveling instructors participated in these 
programs 

¢@ A concise outline of Department Store Work, 
written by Norma Squitieri and Muriel D. Lickel, 
has just been released by Occupational Index, Inc., 
New York University, New York 3, N. Y. This 
brief leaflet, published in October, is obtainable 
for 50 cents per copy, cash with order. 

@ The vocational school at St. Paul has this 
fall introduced an On-the-Farm Training pro- 
gram. To enroll in the program, the veteran 
must be owner, renter, or have partnership in a 
truck garden near St. Paul 

The instructor, Frank Gertin, a former Ramsey 
county agent, who also has taught agriculture 
in South St. Paul, drives out to the truck gardens 
to supervise his students. The men attend class 
twice a week at Ramsey school annex 

@ On November 18, 1948, delegates and repre 
sentatives of government and industry from the 
United States, Canada, and the United Kingdom, 
met at the National Bureau of Staadards, Wash- 
ington, D. C., and signed an accord on unifying 
the American and British standard systems ot 
screw threads 

The unification agreement accepts our 60-degree 
flank angles, and stipulates rounded roots on 
external threads, and flat crests on_ internal 
threads. The number of threads per inch for the 
various thread diameters is approxi 
mately the same as our national system has 
them, with the exception that the '-in. coarse 
thread now has 12 or 13 threads per inch. The 
limiting dimensions for three classes of fit also 
have been agreed upon 

Thus, after 30 years of effort, the interchange 
ability of American and British thread parts 
has been achieved 

@ Issuance of “School Bus Maintenance,” a 
guide to assist school administrators in planning 
and improving bus maintenance programs, was 
announced recently by the Office of Education, 
Federal Security Agency. Based on practical ex- 
perience in pupil transportation, the guide out- 
lines procedures and standards and furnishes rec- 
ommendations on personnel, garage facilities, and 
garage equipment 

Copies of “School Bus Maintenance” (Bulletin 
1948, No. 2) are on-sale for 15 cents a copy by 
Superintendent of Documents, U. S. Government 
Printing Office, Washington 25, D. C 

@ The new industrial-arts building at Central 
State College, Edmond, Okla., is a modernistic 
concrete, steel, and glass building. It is in use 
since fall. The building is approximately one hun- 
dred feet square and has a woodworking shop, 
a general metal shop, a drafting room, a ceramics 
room, a classroom, and an office in addition to 
hallways, toilets, storerooms, etc. 

The well-lighted and well-planned rooms and 
facilities were built at a cost of approximately 
$S per square foot which is an achievement in 
economy. 

4 A brief but complete résumé of career pos- 
sibilities in the field of medical illustration is 
the subject of the latest occupational abstract 
written by Anna L. Cohen and published in June 
This leaflet is available for 50 cents, cash with 


series ol 
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order from Occupational Index, Inc., New York 
University, New York 3, N. Y. 

@ The American Society for Metals has recently 
released a 96-page booklet titled “Your Career 
in the Metallurgical Profession.” For a copy of 
this book, address American Society for Metals 
7301 Euclid Ave., Cleveland 3, Ohio. 

@ A guide to selection of school or college edu- 
cation this fall is now available from the Office 
of Education, Federal Security Agency. Copies 
may be obtained by requesting Misc. 3276 from 


Information and Publications Service, Office of 
Education, Federal Security Agency, 
D.C 


Washington 


@ With all of the trade groups showing increases, 
the number of apprentices in the instruction in- 
dustry employed on January 1 rose to 114,363. 

This figure, which was compiled from 6010 re- 
ports from all parts of the country but does not 
represent complete coverage, is 2151 higher than 
the 112,212 listed on December 1. 

The electrical trades, which showed a slight 
decline on December 1 from the November 1 
total, more than made up for that loss to set a 
new mark of 17,368 on January 1. A breakdown 
of the number of apprentices employed in the 
other construction crafts on January 1 follows 


Woodworking trades 
Pipe trades 

Trowel trades 
Painting trades 
Sheet-metal trades 
Other building trades 


@ Sixty-three evaluations of films and film 
strips that may be used by teachers of business 
subjects have been prepared as a group project by 
members of Kappa Chapter of Delta Pi Epsilon 
Each evaluation summarizes the film, enumerates 
its educational purposes, and suggests ways of 
using the visual aid effectively in the classroom 
These evaluations have been prepared to guide 
the business teacher in the effective selection and 
utilization of films in business courses. Copies may 
be secured for one dollar by writing to the Voca- 
tional Instructional Materials Laboratory, School 
of Education, University of Michigan, Ann Arbor, 
Mic h 

@ The committee on engineering education of 
Compressed Air and Gas Institute, Cleveland, 
Ohio, announces a 30-minute illustrated lecture 
on compressed air power and its modern indus- 
trial applications. 

Produced primarily as a teaching aid requested 
by engineering schools and colleges, and reviewed 
by a group of engineering professors, “Compressed 
Air in Action” contains 61 illustrations in either 
35mm. continuous strip film or 2-in. by 2-in. 
film slides. The lecture is available at cost to 
industrial organizations, technical societies, high 
schools, vocational schools, foremen’s clubs, serv- 
ice clubs, and any other interested groups. Its 
up-to-date information will be found valuable 
by anyone concerned with the application of 
compressed air. 

All inquiries regarding “Compressed Air in Ac- 
tion” should be addressed to: Committee on En- 
gineering Education, Compressed Air and Gas 
Institute, Room 1404, Terminal Tower Bldg., 
Cleveland 13, Ohio. The descriptive brochure 
will be sent on request. 

¢ A comprehensive booklet, outlining basic 
standards of apprentice training for terrazzo 
workers, has been made available for the guid- 
ance of contractors and labor representatives in 
all parts of the United States in the development 
of skilled workers 

Copies of this booklet may be obtained free 
of charge by writing to the Bureau of Apprentice- 
ship, U. S. Department of Labor, Washington 25, 
D. C. When requesting copies, please mention the 
publication in which this announcement appeared. 

4 A recent conference of representatives of the 
National Education Association and the American 
Library Association pointed out the increasing 
importance of the school library in elementary 
ducation and recommended that all teachers 
should be given courses of instruction in library 
materials and their use 





THE REVOLUTIONARY NEW 
BOICE-CRANE FRICTION-MATIC 
WET TOOL GRINDER 


Drill Presses * JigSaws °* Lathes * 
Tilting Arbor Saws ¢ Spindle Shapers * 





for efficient sharpening of hand tools without danger of damage to tools or personal injury. 
Simplified self-adjusting friction rell drive. No countershaft or extra belt. Peripheral speed re- 
mains constant as wheel wears. No water thrown on operator. Permits proper eager control. 
Operator works on top of the wheel. Large tool rest, the first with adeq dj 


BOICE-CRANE C OMPANY 


932 CENTRAL AVENUE, TOLEDO 6, OHIO 


Band Saws * 


BOICE-CRANE 
NO. 2208 

HEAVY DUTY 24°x5” 
JIG SAW 


vibroationiess 
inserted blode 


saber 


For fast, clean, accurate 
contour and straight cutting 
work, heavy jig sawing, die filing 
sawing, and sanding of metals, woods and 
Only 24 

thick 


control 


plastics ig saw thot cuts mate 
rials up to 5 

Instant from high tension for 
heovy sowing to o sensitive tension for deli 
work such as Gvorantees 


cate niaying 


longest possible blade life. Tension instant 
y released to make blade changing 
fast ond easy 

Oversize 20° x 20° highly 
Two-way tilt to 45 


realiy 


polished 
cast iron work table 
Finely balanced drive mechanism con 
eo bronze cross-head, hardencd 
stee! cross slide, and a stool crank shaft 


sists of 


mounted upon highest quality ball beagings 
giving oa of trouble-free service 
The reciprocating action is so smooth, the 
finest fret blades hove long life. The drive 
mechanism is absolutely the strongest used 
Moving ports ore 


lifetime 


on any 24° jig sow 
fully splash lubricated 

50% longer blade-stroke 
stock faster 

The heavy one-piece, iron cast base with 
oe broad flanged foot for mounting, pre 
vents misalignment of moving ports 

Only 24” Jig Saw capable of using ony 
Ce a 
capacity and versatility of others. Blades 
may be turned 90° for ripping long stock 


SPECIFICATIONS: 
Under holddown—5” 
Blade to frame—24" 
Stroke 1”%’” 


cuts thicker 


Capacities 


Blade guides above and below table 


Overall: 39” high; 20” wide; 38” deep 





Belt Senders ¢ 
Saw Jointers °¢ 


Spindle Sanders 
Thickness Planers 


Jointers * 








A book expressly written for such courses has 
just been published by The H. W. Wilson Com- 
pany. It is Teaching Through the Elementary 
School Library, by Margaret K. Walraven and 
Alfred L. Hall-Quest (183 pp., 13 photographs 
$3. H. W. Wilson Co., New York 52). Librarians, 
as well as teachers and administrators, can gain 
much from reading this book. 

Some of the subjects of separate chapters are: 
Comprehensive Reading Guidance, Selecting Books 
for Children to Grow On, Stimulating Reading, 
Library Information Tests, Short Cuts for Find 
ing and Keeping Teaching Materials, Audio-Visual! 
Aids to Teaching. 

4A “building operation and janitorial service 
institute” was held recently at the Milwaukee 
Vocational School in co-operation with the Build- 
ing Service Employees International Union. For 
three days eighty janitors took a refresher course 
in the special cleaning and maintenance problems 
of large public buildings 


Building custodians attending were from Mil- 
waukee and other Wisconsin cities. The union 
encouraged attendance by paying the fees of its 
members, but the course was open to all 
janitors, 

Class sessions were held June 23-25 and cer 
tificates awarded janitors attending 10 of the 
12 regular classes. Subjects covered included 
economics and their value; fuels, smoke and 
water; cleaning tools and equipment; illumina- 
tion, fixtures, windows; furniture, metal, shades, 
ind acoustical material; boilers; care of floors; 
cleaning materials and supplies, and safety 

Similar classes have been held in the past for 
chool custodians, This was the first institute for 
janitors in office buildings, apartment houses, 
theaters, and schools 

@ A new camera with 
a complete photomicrographic 
single unit, has been developed by 


( tinued next 


accessories that make it 
laboratory in a 
Bausch & 


page 
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ELECTRIC STUDIO KILNS 


far the 


Aduancement of Ceramic Art 


IN SCHOOLS * UNIVERSITIES * ADULT EDUCATION PROGRAMS 


The above photograph pictures two Harper High Temperature Studio Kilns installed 
at the Whitney Avenue Adult Arts and Craft's Center, Niagara Falls, New York 
On the left is « side-fired model SK-101215-SF; on the right is an over-under-fired 
model SK-151416. The kilns are fired alternately with the same transformer contro! 
which can be seen under the lefthand kiln. This kiln installation provides maximum 
fring space at minimum equipment cost 

Mr. Weldon R. Oliver, Director of Adult Education 

The experience of our adult education instructors and students in Ceramics in 
working with our Harper kilns hes been highly satisiactory and pleasant. The use of 
such excellent equipment has contributed mech to the interest shown toward our 5 
large Write tor Bulletin 1246 


in Niagara Falls says 


pottery classes 


HARPER ELECTRIC FURNACE CORPORATION 


1445 Buffalo Niagara Falls, New York, U.S.A 


Avenue 


St. Paul St., Rochester 2 


- 7 

ie . ‘ . 

range ol ; 
including 


the camera has a reflex back that 
the photomicrographer to compose con 


iitable for 
scopic and 


photographing a full 
macroscopic studies, 
contrast 
even inches in 


pictures up to five by 


Ornamental Designs and Iilustrations 
M. Bergling. Cloth, 84 pp ¢ the 


ing work, the camera may be quick); By J 


m us \ | position and placed $ 


ard. Lenses 


th black and By J.M 
S4 


Bergling 


Art Monograms and Lettering 
Bergling. Cloth, 102 pp., 8' 
Bergling, P. O 


By J.M 
Published by V. C 
yral Gables, Fla 

These three 


Motorists can’t see pedestrians at night 
The 


funda 


as pece Strians can see autos. 
Council says that 
should walkers 
spend a lifetime in crossing he one on 


i easily 
National Safety 
make extra 


ental 


lact 
ireful. Don't 


tion of medallion 


Che National 
Council says when the mercury goes 


Ease up in a freeze-up! 

period designs 
satet 
eighth edition. It 


alphabets 


The reasons 


Keep 
. graphs, borders, etc 
clear The book on 
its seventeenth 


lown, traffic accidents go up 


slippery pavement, visibility 
rt . 


and 


poor 


our mind your windshield 


ind slow down! edition 


monograms and engravers and designers will find 
much help and enjoyment in its pages 


l'raffic laws are here to stay are you? 
Safety means observing laws, and watching 
Prafti 


ignored 


Small House Carpentry 


for those who don’t laws are not 
rl \ : pp., 844 by 107% in 

ve itional Inc.. New York. N. ¥ 
Safety Council says they are for your pro The author of 


Don't them by acci ing-Thru-Sight 


innovyances to be 


learn about 


tection 


- 
der strated in simplified 


Art Alphabets and Lettering 
Cloth, 73 


books contain 
that may be of great use to commercial artists and 


»rnamental 
s third edition. It 
m designs 
rnamental and patriotic designs, reptile 


The book on art alphabets and lettering is in its 
contains 
examples of engrossed lettering 


art monograms and lettering is in 


By Lee Frankl. Paper cover, spiral building, 10 \ 
illus., 


this book is the director of 
a New York City visual 
aids education firm. The text matter, written and 


Associates 


form, is based on the ( 





“OLIVER” 


No. 232D Tilting Arbor 


| SAW BENCH 


Produces Fine Work 
Stands Hard Service 


This Saw Bench, giving out 
standing service in indus 
try, has proved practical for 
school shops. The saw tilts to 
iny angle up to 45° while 
table remains horizontal. Ik 
rips to 27” wide, cross cuts 
to 13” wide. Cuts perfect 
miters. New automatic saw 
guard with anti-kick back 
catch and adjustment for 
tilting saw assure greater 
safety 


OTHER “OLIVER” MACHINES FOR SCHOOL SHOPS 


Band Saws Tool Grinders Planers 
Boring Machines Jointers Sanders 
Circular Saws Jig Saws Shapers 
Metal Spinning Lathes Mortisers Wood Trimmers 
Speed Lathes Electric Glue Pet 











Write for Bulletins 


OLIVER MACHINERY COMPANY 


GRAND RAPIDS 2, MICHIGAN 


method used in preparing the basic visual train- 
ing manuals for the army and navy 

The book follows but one house plan in order 
that the explanation of the relationships between 
the various parts may be more easily understood 
It also shows how to use stock sizes so that cost 
of material and labor may be reduced 

Each operation is presented in two parts. The 
first informs the reader of the names and uses of 
parts, while the second shows how the 
operation is to be performed 
Installation and Servicing of Low Power 

Public Address Systems 

By John F. Rider. Cloth 4 pp., 558 by 734 
in., illus., $1.89. John F. Rider Publisher, Inc., 
480 Canal St., New York 13, N. ¥ 

This book contains a discussion of the funda 
mentals of and the general probiems en 
countered in the public field 

Microphones and phonograph pickups are then 
discussed, after which impedance matching, am 
plifiers, and loud-speakers are explained 

Installation and servicing are the 
treated in the last two chapters 
Working With Plastics 

By Arthur Dunham 
104g in., illus., 
Inc., New York City 

A book combining related material and dire 
tions on how to perform the fundamental opera 
tions in doing craftwork with phenolic and acrylic 
plastics 

The book is well illustrated with line drawings 
and half tones, and the methods of handling the 
materials, safety suggestions, tools and equipment, 
are all clearly explained 
glossary, a fine bibliography, and a list oi 
included 

: Practical Shop Mathematics — Volume One 
Train By John H. Wolfe and Everett R 

Cloth 5 by 77 in., illus., $2.40 


371 pp., 
Hill Book Co., New York, N. Y 
nt ed on page 


& by 11 in 
Box 523 


sound 


address 


illustrative materia 


designs and illustra 
ontains a large 
nature studies 
studies 


subjects 


Cloth, 225 pp. 7% by 
$3.50. McGraw-Hill Book Cx 
different 
mono 


about 7( 


presents hundreds of 


$2.95. Prentice-Hall manufacturers of plastics also are 


Phelps 
McGraw- 
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PROMPT DELIVERIES 


On everything in latest metal and wood- 
working machine tools and accessories. We 
sell nationally known products only. Most 
of the following items are carried in stock. 


® LATHES, metal and wood-working, SEBASTIAN, SHELDON, ETC 
* MILLING MACHINES, all types 

* SHAPERS, from 7” to 24” 

© GRINDERS, all types 

® DRILL PRESSES, RADIAL DRILLS 

*® BAND SAWS, vertical, horizontal 

® POWER HACK SAWS 

* PORTABLE ELECTRIC DRILLS 

® VISES, bench and machinists 

* INGERSOLL RAND PORTABLE ROTARY IMPACT TOOLS 
* BENCH & FLOOR TILT ARBOR SAWS, all sizes 

© JOINTERS, JIG SAWS, BAND SAWS, RADIAL SAWS 
© SANDERS, all types 

* PLANERS, SHAPERS, VISES, woodworking 

© MITRE BOXES, ELECTRIC MOTORS 

* AIR COMPRESSORS, PAINT SPRAYS 

* AC. WELDING UNITS, ELECTRIC & CHAIN HOISTS 

* SHEET METAL CRAFT EQUIPMENT 

® PRESSES, arbor, Hydraulic, etc. 

© DIESEL POWER GENERATING UNITS 3'2 H.P. and up 
© FURNACES, gas & electric, FORGES gas & electric 

® BEAVER Portable Pipe and Bolt Threading Machines 

* HAND TOOLS AND CHESTS 

* LATHE CHUCKS AND DIVIDING HEADS, etc. 


Write now for complete information on any items in 
which you are interested. 


GENERAL MACHINERY & EQUIPMENT CO. 
140-44 S. 17th Street Harrisburg, Pa. 


RUBYFLUID FLUX 


IS Better for All Soldering 


Ruby’s BIG $1 Sample — 
1 pt. of liquid and '% |b. of paste 
flux is more than enough to show 
you why we say Rubyfluid is a 
better flux. 
® Rubyfluid — 

Wets out freely . . . 

Makes stronger neater joints . . . 

Has no harmful fumes 

Acts quickly and saves time . . . 
Ruby also will send you free its 


new booklet of simplified instruc- 
tions on “How To Solder.” 


Write for the 
$1 Sample and Booklet Today 


THE RUBY CHEMICAL CO. 


Columbus 8, Ohio 











CALCULATOR 


SOLVES ANY OHM’S LAW PROBLEM Wamtaceneia 
WITH ONE SETTING OF THE SLIDE Jammwsocemeaii 


Here's a new and improved version of the famous Ohmite Ohm's 
Law Calculator. Used the world over by teachers, students, engi 
neers. Figures ohms, watts, volts, amperes—quickly, accurately. 
All values are direct reading. New handy pocket size—9" x 3” 
Send 25c in coin for your calculator. 

OHMITE MANUFACTURING CO., 4993 Flournoy Street, Chicege 44, lil. 


Se Right wth OH MITE 


RHEOSTATS RESISTORS . TAP SWITCHES 


ha 


A BOX FORMING PROJECT 
with DI-ACRO BRAKE and DI-ACRO NOTCHER 


Here is an in’eresting and practical student trelning project which 


teaches ingenvi'y in forming theds with 

Step |. The four corners of the flat terial are hed with the 
DI-ACRO Notcher (not illustrated). Step Il. Two sides of the box are 
formed with the DI-ACRO Brake as shown. 

Step Ill. The top forming bar on the brake is 

slotted to allow the previously formed sides to 

enter, while last two sides are formed. 


Send for 40 PAGE CATALOG 
describing “Die-Less Duplicating” with all six 
DI-ACRO Precision machines — Benders, Brakes, 
Sheers, Rod Parters, — ree em 


many 














9 pl 


F ONEIL- TLE MFG. CO. 


- \ 
“ee < 
55 pup 351 — 8th AVE., LAKE CITY, MINN. 
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PENCIL SHARPENERS 


This is the 


BOSTON KS 


It gives you more of everything you 
desire in a pencil sharpener, plus new 
stream-lined design and the added 
sturdiness of an all-metal construction. 
BOSTON Speed Cutters (15 cutting 
edges) and guide for 8 pencil sizes. 
Specify BOSTON KS for really “sharp” 


LLL LL 


ORDER TODAY— THE MODERN LINE OF PENCIL SHARPENERS 
C. HOWARD HUNT PEN CO., CAMDEN, N. J. 


Alse Manufacturers of Speedball Pens and Products —Hunt Pens 


Continued from page 350A 


This is the third edition of this book and it is 
a complete revision 

It contains a thorough review of arithmetic, 
und then presents introductory courses on al- 
gebra, geometry, and trigonometry 

The use of the slide rule also is explained 

There are a great many shop problems provided 
for the beginner to try out the knowledge he has 
gained 

The selection of the shop problem is particularly 


good 


Machine Design Drawing Room Problems 

By C. D. Albert. Cloth, 519 pp., 6 by 9'4 in 
illus., $5 John Wiley & Sons, Inc New York 
City 

This is the fourth edition of this valuable and 
helpful book. The material contained in it was 
evised and enlarged for this printing 

In its 26 chapters it covers strength of materials, 
allowable stresses, combination stresses, balancing 
problems, and tolerances and allowances for metal 
fits 
Besides this informational engineering material 
16 engineering problems for the reader 
The book also contains many tables of a 
and engineering nature 


there are 
to solwe 


nathematical 


Practical Color Simplified 
By William J. Miskella. Cloth, 128 pp., $5 
Miskella Infra-Red Co., Cleveland, Ohio 
A practical color expert has prepared this book 
familiarize interior decorators and other color 
isers with the commonly needed theory on color 
used facts of color harmony and 
basic color designation and pigments 
Some of the recent develop 
vents of « in connection with fluorescent 
ighting and color reflectance are included 
The book includ a number ignifican 


plates but provides the chromatic circle ir 


the widely 
atching, 

testing 

lor use 


ind color 


grammatic form only, thus omitting the most fre- 


yuently needed color aid 


Aluminum Sheet and Plate 

Paper, 48 pp., 534 by 8% in. Produced by 
Reynolds Metals Co., Louisville 1, Ky. 

This 48-page booklet contains much technical 
information relative to various sheet and plate 
alloys, gauges, sizes, and data as to formability, 
weldability, riveting, brazing, soldering, machin- 
ibility and resistance to chemical attack 

A copy may be had on request 


The Training of Employees and Managers 

By Earl G. Planty, William S. McCord, and 
Carlos A. Efferson. Cloth, 278 pp., 614 by 9¥ in., 
illus., $5. The Ronald Press, New York City 

A textbook on the comparatively new science 
of personnel training. The book is divided into 
three parts, the first of which describes what this 
training can do for the worker as well as for the 
firm for which he works. Part two discusses the 
qualifications of the training director, and the 
rganization and administration of the training 
program 

Part three describes the training program, its 
and how it is to be carried out with the 


scope 
employe, the supervisor, and even top 


new 
management 


Mechanical Drawing at Work 

By William W. Rogers and Robert H. Barnes 
10% in., illus., $2.48. Silver 
17th St., New York City 
At Work” series of text- 
books. It contains 40 jobs which are divided into 
11 units: Unit 1 teaches the student how to make 
view drawings. Unit 2 contains jobs requit 
one-view drawings. Unit 3 gives 
sectional views; 4 covers 
cams, and assemblies; ¢ 
sheet-metal work 
onditioning I 


Cloth, 186 pp., 74% by 
Burdett Co., 45 East 
This is one of the 


three 


ng 


two and 
t for making 
ds: 5S. gears 


velding; 8 


g ul 


and modern service. 


TTS 


Si 


electrical wiring; and 11 


the making of pictorial 
drawings 
Introduction to Tool Engineering 

By Halsey F. Owen. Cloth, 149 pp. 6% by 
9% in., illus., $3.60. Prentice-Hall, Inc., 70 Fifth 
Ave., New York 11, N. Y. 

A brief, yet thorough, exposition of what is 
understood under the title of this book. Tool en- 
gineering is not a new thing to be introduced, but 
with the complexity of modern industrial prog- 
ress, it is a subject that must be increasingly 
better understood and more closely studied 

A brief glance at the table of contents makes 
clear how well the author has covered the sub- 
ject. There are 10 chapters under the following 
headings: (1) Introduction to Tool Engineering; 
(2) Manufacturing Methods and Equipment; (3 
Methods and Parts Analysis; (4) Operation 
Sheets and Bills of Material; (5) Designing for 
Production; (6) Manufacturing Costs; (7) Tool- 
ing Programs and the Economics of Tooling; 
(8) Tool Design; (9) Interchangeable Manufac- 
ture; (10) Estimating Tool Costs. 

Populer Mechanics Motorists Handbook 

Compiled by the Editors of Popular Mechanics 
Magazine. Cloth, 156 pp., 654 by 9% in.., illus., $2 
Popular Mechanics Press, 200 East Ontario St 
Chicago 11, Il. 

This helpful book containing 535 hints on how 
to keep motorcars in a more serviceable shape. It 
has been published specially for the average driver 
who needs to know how to care for his clutch 
judge when car parts are to be replaced; service 
the battery, starting motor, and generator; install! 
new springs; locate troubles when the electrical 
system is not working properly; and retouch o 
renew the paint job on his car 

Ke * 4 

It takes less time to do a thing right 
than it does to explain why you did it 


wrong Henry W. Longfellow. 
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NEW. PRODUCTS — PUBLICATIONS 


| 


PROTO METRIC-SIZE OPEN END WRENCHES ADDED new 


Proto wrenches also have been announced 
No. 30000A contains all ten metric wrenches in a 
Velon kit. No. 30000R contains six wrenches 
with opening sizes from 8 to 19 millimeters 

For brief reference use [AVE—0201 


Ten new Proto open end wrenches with metric 
size openings have been announced by the Plomb 
Tool Company, Los Angeles 54, Calif. They ar 
intended for mechanics who maintain foreign 
made equipment. Opening size combinations, in 
millimeters, are 6x7, 8x9, 10x11, 12x13 
44x15, 16x17, 18x19, 20x22, 1x23, and 
24x26. This wide range of sizes makes the its 
wrenches suitable for Italian and French automo change from the conventional type of gauge; 
biles, as well as gear cutters and other types of this new design, coupled with a specially sharp 
industrial equipment made in Europe The ened marking pin which scores a knife type line, 
wrenches are forged, and they have smooth practically eliminates the tendency to follow the 
shanks and polished heads. Two sets of these grain of the wood 


NO. 65 MARKING GAUGE 
Stanley Tools, New Britain, Conn., announces 
new No. 65 Marking Gauge. A distinctive 


Stanley No. 65 marking 
gauge 
Proto metric-size open end wrench The design of the gauge permits free 
set No. 30000A ments of the beam and still insures 


move 


absolut 


into the V 
thumb screw 


beam is wedged 
head by the 


when the 
in the 


locking 
shaped opening 
and shoe 
The gauge is made of boxwood, lacquered 
finish, and graduated in 16th of inches for 6 in 
For brief reference use |AVE—0202 


NEW 13-IN. SWING LATHE WITH 1-IN. 
COLLET CAPACITY 

4 new series of 13-in. swing toolroom and quick 
change gear lathes is now being manufactured by 
the South Bend Lathe Works. New features in- 
ude an improved headstock spindle with in- 
creased bore and collet capacity, new tailstock 
base with improved bed way wiper system, and 
new one-point oiling system ior reverse lever 
bracket and twin gear bearings 

The new headstock spindle has a 1 %-in. bore 
ind will take No. 5 South Bend Collets which 
have a maximum capacity of 1 in. This increased 


13-in. swing, 1-in. collet capacity, 
toolroom lathe 
rage 5A 
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There ¢s no substitute fer Quality 





You Can Depend On 


Champion Two-Iin-One 
Glue Joint Cutter 


This cutter makes a perfect glue 
joint with a single cutting tool, it 
being so formed that a tongue and 
groove fit perfectly by merely re- 
versing the stock. It is a positive 
time saver in changing cutters and 
handling stock. Extra holding sur- 
face for the glue and large matched 
sections make a solid joint. 


@ Also Mitre Lock Glue Joint Cutters 


@ Also Quick Acting Vises and Uni- 
versal Vises 


Solid Nut Continuous Screw Vise 


Designed and built to with 
stand the most severe service 
The extra heavy Cold Rolled 
Serew and SOLID BRONZE 
NUT will last @ lifetime 

Note the simplicity of con 
struction; every part carefully 
and accurately machined and 
interchangeable cold rolled 
side bars threaded and held 

in Front Jaw in place by hexagon nuts 
not riveted 


Full Line of Tools, Machinery & Equipment for Woodworking Shops 


W rite today for further information and prices 


WOODWORKERS’ TOOL WORKS, INC. 
224 S. Jefferson Street Chicago 6, Illinois 


Know your envelopes 


Fon packaging on apomnae-y 
MANY packaging problems have been solved satisfactorily and 
economically by using one of the many coin envelope sizes 


Size range: 1¢4 x 2% to 32 x 6% 


These useful containers have enveloped a myriad of items from 
small nuts to lamp cord holders. Various treatments of this type of 
envelope transforms it into a very inexpensive but necessary ond 
safe container, for mailing, shipping, or handing out small items that 
ore likely to be over-looked 


A special ‘safety-fold” treatment makes an ordinary coin envelope 
nto a sift-proof, solid package body cat a nominal expense. This 
type of container enjoys great popularity with seed or powder men 
that have free flowing materials to package 


The coin envelope has also found itself in many plants that poy 
by cash. The sizes can accommodate printed forms for deductions 
etc, and provide ample security and protection to the contents 

REMEMBER THE COIN ENVELOPE AND ITS “SAFETY-FOLD 
FEATURE FOR PROFITABLE PACKAGING 


WESTERN STATES <2... 


acinin. 's'< WEST PIERCE ST. MILWAUKEE 4, WISCONS! 





® For best classroom results, 


make sure the Drafting Sup- 


plies and Artist Materials you 
use bear the well-known 
WEBER Trade-mark 


Trade Mark Reg. U. S. Patent Off 


ARTIST and 
DRAWING 
MATERIALS 


Cat. Vol. 700 to Teachers 
and Schools on request 


WEBER C0. 


Est. 1853 
PHILADELPHIA 23, PA. 
ST. LOUIS 1, MO. © BALTIMORE 1, MD. 


Patronize Your Nearest 
Weber Dealer 


MECHANICAL 
DRAWING 
SUPPLIES 


Drawing 
Instruments 
T-Squares 


Triangles 
Curves 

Scales 

Slide Rules 
Protractors 
Drawing Boards 
Drawing Tables 


ART AND 
COMMERCIAL 
ART MATERIALS 


Tempera 

Show Card Colors 
Malfa Oil and 
Water Colors 


Brushes 


Linol Block 
Printing Inks and 
Materials 


Waterproof 
Drawing Inks 


School and 
Drafting Room 
Furniture 











low cost 


LEWIS PROJECTS 


Ready-to-Machine Castings 
for the Shop Student 


Every boy likes tools — especially if he 
builds his own for his own shop. Start 
your students today with simple Lewis 
Projects, costing only a few dollars 
These castings finish up with a minimum 
of skill and time, yet prove ideal for 
instruction purposes, student experience 
and practical use 


FREE CATALOG UPON REQUEST 


LEWIS MACHINE TOOL CO. 


P.O. Box 7446, Sta. L, Dept. X 
LOS ANGELES 23, CALIF 


LEWIS 4” BENCH VISE 


Jaw faces: 4” x 14", 5” opening 


LEWIS 2%" DRILL VISE 
Jaw faces: 2%" x 1%", 
244" opening 





t 


Genuine “JORGENSEN” Handscrews are 





— MARK 


oF 3ensen" 


u S&S PaT oFF 





ones which will withstand “schooi 


shop service.” To avoid future disap- 
pointment, be sure you ask for and get 
the genuine “JORGENSEN” every time 


They cost no more than any others 


Ask for them by name. 


Write for No. 17 General Clamp 
Catalog 


ADJUSTABLE CLAMP CO. 


"The Clamp Folks” 


424 N. Ashland Ave., CHICAGO 22, ILL 


LAM P 
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GENERAL DRAFTING 


By Fryklund & Kepler. A textbook for 
the first year of drafting. Offers instruc- 
tion on operations as well as principles. 
Easy to read and understand. Gives 
help on lettering, ruling, spacing, dimensioning, 
etc. Many problems included in each unit with 
range of difficulty for individual differences. In- 
struction on electrical, radio, architectural, sheet 
metal, and many other specialized types of draft- 
ing. Contents include sketching, drawing instru- 
ments, locating lines, blocking in, angles, inclined 
lines, parallel lines, dividers, production, metals, 
ellipse, assembly drawing, pyramids, pentagons, 


MINNESOTA SUMMER SESSION cylinders, cones, electrical drawing, inking, tracing, 
INDUSTRIAL EDUCATION blueprinting, building, floor plans, millwork. Write 

Two Terms: June 13—July 22, and July 25—August 27 today. $1.00 

Interested persons may earn a maximum of nine quarter credits per PROBLEMS IN DRAFTING and DESIGN 


term. The offering will include both manipulative and professional 


courses, representative of industrial arts, federally-aided vocational- By Francis L. Goff. Fifty drafting problems with 
industrial education and vocational guidance. New offices, shops range of difficulty $1 00 


and classrooms will add to the convenience and efficiency of students. 
BLUEPRINT READING, CHECKING, TESTING 


























Library facilities and recreational programs are unexcelled 


FOR FURTHER INFORMATION WRITE: 


Te Dean of the Summer Session, 906 Administration Building, for Summer By Otto A. Steinike. Part | contains instructions 
Session Bulletin containing general information and course schedules; for and questions. Part i! contains 39 double plates in 
details of degree requirements for B. S. or M. A. (four plans) and Ph. D.; or S 

for Graduate School Bulletin and “Application for Admission” blank, blueprint form. $2.00 


at ed es MCKNIGHT & MCKNIGHT ay 


UNIVERSITY OF MINNESOTA 116 W. Market St. 
% tsi Bloomington, Illinois McKNIGHT 


McKNIGHT 














Cor page A THE NEW DI-ACRO RADIUS BRAKE NO. 4 that must be formed after heat-treating can also 
spindle capacity permits machining 1 3-in. bar The Di-Acro Radius Brake No. 4 has now been be safely and economically worked to accurate 
xk fed through the spindle and a suitabl put on the market. It is a precision machine dimensions with the Di-Acro Radius Brake. The 
chuck. Bar stock up to 1 in. may be fed through capable of properly forming duraluminum, chrome radius used in each case must be sufficient to pro 
the spindle and No. § South Bend Draw-in Collet nolybdenum, rust resistant and spring tempered vide uniform expansion of the material surface 
Assembly. The bearing surfaces on the spindle are lovs, and various other low ductile materials where the fold occurs. If the radius is correctly 
finished to a smoothness of 5 microinches (pro- This precision radius brake entirely eliminates established, any possibility of fracture or break 
filometer reading .0OOOOS in. r.m.s.) and have a the possibility of fracture or disintegration devel in the material will be prevented 
hardness of 56 to 61 Rockwell (¢ yping at the line of forming. This tendency is The Di-Acro radius brake will also form sharp 
The spindle turns in split sleeve bronze alloy always inherent in alloys of low ductility when “no radius” bends such as are usually obtained 
bearings. Large individual oil reservoirs and an cold drawn forming is attempted without provi with a standard style brake 
improved capillary oiling system provide them sion for the establishment of the exact radii Specifications: Material capacity, 16-gauge sheet 
with a complete film of clean filtered oil. These necessary in accordance with the ductile limits of steel (.062 in.). Forming width, 24 in. Degree of 
eservoir drains are provided so that they may be the material forming, 125 deg. Radii obtainable with standard 
periodically flushed clean Case-hardened and spring-tempered materials forming bars, 0, 46, 32, %, 542, %e, and 442 in 
The new tailstock base wiper system is designed For further information write to O’Neil-Irwin 
to Keep the bed ways lor the tailstock base tree Manufacturing Co ’ Lake City, Minn 
of chips, grit, and dirt j For brief reference use IAVE—0204. 
The new lathe provides an unusually wide range 
of spindle speeds. The belt drive to the spindle is NEW DISSTON ONE-MAN CHAIN SAW 
ilent in operation and develops smooth, steady A powerful, lightweight one-man chain saw 
power, entirely free from gear vibrations. It is which operates with equal efficiency in any cut- 
provided with a precision belt tension adjustment ting position, has been announced by Henry Dis- 
General specifications of the new 13-in. lathes ston & Sons, Inc., Philadelphia manufacturers of 
wre: 13'4-in. swing over bed; 734-in. swing over “* > A saws, woodworking tools, and special alloy steels 
iddle cross slide; 48 pitches of screw threads +. _ This new saw is especially useful for light fell- 
+ to 224 per inch rh. or Lh.; 48 longitudinal ing and bucking, for limbing and construction 
feeds 0015 to .0841 in. rh. or Lh.; 48 ! - timber cutting 
1006 to .0312 in.; 8 spindle ; Special features of the saw, which has an 18-in. 
-, 6-, or 7-ft. bed yy cutting capacity, include a 2-cycle, air-cooled Mer- 
, F cury gasoline engine delivering 3% h.p. at 4000 
South Bend Collets used are avail : rp.m. A specially designed fuel system permits 
in 61 fractional capacities down to 1/16 in gees yperation at top efficiency even when the saw is 
round stock. Decimal sizes, metric sizes, and used upside down for inverted bucking. A fuel 
1are or hexagon No. 5 collets can be supplied . . j meter assures positive flow of properly mixed fuel 
n special order. These collets are interchangeable to the cylinder, at the same time functioning as a 
with those used on 10-, 1414-, 16-, and 16/24-in governor to control engine speed. The magneto, 
South Bend Precision Lathes . of the crankshaft type, is protected against mois- 
Catalog No. 73 describing these new 13-in. ture and dirt and assures positive ignition under 
wing South Bend Lathes may be secured by all working conditions 
writing to the South Bend Lathe Works, 178 E Starting is made easy by the self-rewinding 
Madison St., South Bend 22, Ind Magnapull Starter, which is built into the engine, 
For brief reference use |AVE—0203 No. 4 Di-Acro radius brake (Continued on next page) 


75 r.p.m.; 4-, §-, 
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_ AMERICAN HARDWOOD COMPANY 


We appreciate the interest shown in 
the display of our varied materials 
at the A.V.A. Convention at Mil- | 
waukee. Those who were unable to 
visit our booth are cordially invited 
to write for any of the following | 
literature which we distributed at | 
that time: 


@ The Project Book of Colonial Reproduction 
@ Our 1948 Encyclopedia of Supplies 
@ Handbook of Furniture Finishing 
@ The Mahogany Book 
@ Working Wonders With Welnut 
@ The Greenlee Calculator ; 
@ The Casco Wall Chart of Gluing 


School Accounts solicited on our 
regular terms, anywhere. 


AMERICAN HARDWOOD CO. 
P.O. Box 11 Tulsa, Oklahoma 
Chas. C President 

25 years experience in teaching 


supplying teachers 


} 


Campbell 
and 











Attention Schools Owning Surplus Fighter Aircraft 
or Bomber Aircraft or Engines 

If you no longer have use for these aircraft and they 

are in approximately the same condition «as when 

you ecquired them, write for information as to how 

you may dispose of them at « profit to your school. 

PALM SPRINGS AIRPORT CORPORATION 

SCHOOL of ABRONAUTICS 


Box WW Palm Springs, California 








PROMPT SHIPMENTS 


from a 


COMPLETE STOCK of 


ing leathers os well as top quality calfskins. 


We supply all tools, materials and instructions 
for making 


@GLOVES 
@ LINK BELTS 
@ PYROSTRIPS 


@ WOOLSKIN TOYS 
and MITTENS 
@ COIN PURSES 
@ MOCCASINS @ COMB CASES 
@ BILLFOLDS @KEY CASES 
MANY OTHER USEFUL ITEMS 
Send for FREE catalog 


J. C. LARSON COMPANY | | 


Dept. K — 820 S. Tripp Avenve Chicago 24, iil. | 











| the 


(Continued from previous page 


and a liberal fuel capacity provides wide working 
limits on the operator's time 

The throttle is at the operator's finger tips, with 
the fuel mixture control lever near by. A handy 
priming valve is provided for easy starting in 
extreme cold, or when the engine has been run 
dry. A squeeze on the handle disengages the clutch, 
and releasing a safety catch re-engages it 

For brief reference use IAVE—0205 


HOME-UTILITY ELECTRIC DRILL KIT 

electric drill kit is being made by 
Decker Mig. Co. This kit contains 
everything necessary for drilling for cabinetwork, 
sharpening knives and tools, removing rust and 
old paint, polishing hardware, burnishing metal 
parts, drilling out broken rivets, grinding off 
burrs, cleaning with wire brush, and countless 


other “odd 


A new ‘4-in 
The Black & 


jobs 


Black & Decker kit 


Especially useful in the home workshop or on 
farm this handy kit box is compactly 
i and contains the popular '4-in. home-utility 
horizontal stand for mounting the drill on a 
high-speed drill bits, 1/16 to ‘4 in 
4-in. wire wheel brush; one 3-in 
grinding wheel; one 3-in. cotton 
buffing wheel; one tube of polishing and buffing 
compound; and one wheel arbor 

The '4-in. drill which operates on any stand- 
ard 110-volt a.c., or dc, is made of strong, light 
die-cast aluminum housings and weighs only 3% 
Ib. It has an instant-release trigger switch, but 
may be locked in an “on” position which is par- 
ticularly advantageous when used in the hori- 
zontal stand because both hands are freed for 
applying the work 

The drill kit also is provided with an abrasive 
kit, a buffing and polishing kit, and a bench stand 
for more specialized work in the hobby shop, 
home, farm, or repair kit 

For brief reference use IAVE—0206. 


the steel 
fitte 
drill 
workbench ; 13 
inclusive; one 

general purpose 


NEW CINCINNATI DIAL-TYPE MILLING MACHINES 

4 new dial-type milling machine, announced by 
The Cincinnati Milling Machine Co., is built in 
medium and high-speed ranges, plain, universal, 
and vertical styles, Nos. 2, 3, and 4 sizes for each 
(18 different machines 

Like dial types, the new machines have 
power spec feed change, operable with a 
single two position lever at the front control 
position o lever at the left-hand side of 
the column 


Plastic speed 
each other. A 
same center 


vork in 


earlier 
i and 


a similar 


and feed dials are centered with 
spindle speed calculator, also on 
but fixed to the casting, eliminates 
guess selecting the most suitable cutter 
speed 

High machines have 21 
to 1406 p.m. for the No. 2 size 

rp. the Nos 
proximate geometrical progression 
feeds ilso if 


16 to 6 


i spindle speeds 
and 18 to 
and 4 sizes, in ap 
Twenty-four 
geometrical progression, cover a 
in. per minute. Medium speed 
slightly smaller selection 


speer 


range of 5 


machines have a of 


( ec nm next page 


BERGLING’S TECHNICAL ART BOOKS 





Reference and Text Books on Lettering, Mono- 
grams, Ornamental Design, Decoration and 
Heraldry, for Student and Expert in the Industrial 
and Commercial Art Fields. For information on 
latest editions write: 


V. C. BERGLING 


P.O. Bex 523-Fi Corel Gables, Fic. 
WANT GOOD SERVICE? 
When in « rush, send your order to us. 
27 years of good materials. 
OUR NEW CATALOGUE NOW READY 
INDIANHEAD ARCHERY MFG. CO. 
BOX 303-BP LIMA, OHIO 


Axtra prompt service 


FREE CATALOG 


New 1949 Edition--84 pages of craft materials 
and hand power teols, plastics (sheet and liquid), 
ceramic supplies, drawing and painting materials, 
foam rubber, plon sheets, woodworking projects, etc. 
Complete selection of the latest and best instruction 
books. Big assortment of kits. 














Write for free copy today. 


JACKSON Dept. 95 


5440 N. Shoreland Ave. © Milwaukee 11, Wis. 


a) gem “NEW BELT 
PROJECTS on - hig 


Quality Leather- 

craft Materials 

and Fittings for NZ 
29 years. 


Portielie of 10 NEW handbag patterns, full size, 
easy to follow instructions for treasterring. 

ete. No. 332 only $1.30. 47 NEW Westers 
Novelty Belt Designs No. 397 set only 75 cents. 
A full stock of quality — yy lucite fittings. 


Large catalog with first 
225 W. Jecksen Bivd. 


OSBORN BROS.“ criccce s, ttincis 


METAL CRAFTS 





LL 
NY 


Tools, Materials and Supplies 


Send 50c for our new catalog IA. 
Payment credited on first $3.00 
order. 


METAL CRAFTS SUPPLY COMPANY 


10 Thomas Street Providence, Rhode Island 
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STYLE ‘*S"’ 
STERLING FLASK 


STERLING STEEL FLASKS 
Assure Easy Handling 


Sterling all-steel. all.welded foundry flasks combine 
maximum strength with minimum weight. Solid 
center rib and solid sand flanges ai top and bot- 
tom. Full-width bearing. In style “S” flask, pin 
lugs and handles are combined. When closing 


flask, molder can guide cope over pins by feeling | 


pins with his fingers. In many foundries, style “S” 
flask has replaced snap flasks. Prevents run-outs. 
Requires less sand. 


Write for new Catalog No, 59, 
describing the complete line of 
Sterling Foundry Equipment. 


Sf ferlin$ 
FOUNDRY FLASKS, | 


BARROW mwa ‘ 


TOOL OF 
800! USES 





THE FIRST TOOL OF THIS KIND — TODAY'S FINES! 
Start a project for pleasure or profit. Make ship, 
plane and train models, delicate, internally carved 
costume jewelry, wooden statuettes, bookends, etc 
Handee is the ideal tool for hobbyist, repairman, 
mechanic — novice or expert. It gives you smooth, 
steady power right at your fingertips, responds 
easily to your direction. Handee works on wood, 
plastic, metal, alloy, glass, leather, horn, stone 
bone, linoleum. AC or DC. Wt. 12 oz. 25,000 r.p.m 
HANDEE KIT 


$20.50 Get it at stores | 
here. If ti 


*t 1 
cap * 
pf --  lad 
Pree 52-page Manual on request 
CHICAGO WHEEL & MFG. CO. 
1101 Menree St. Dept. IA Chicage 7, i. 





(Continued from previous page) 

speeds and feeds, and the upper limits are 1/3 
those for high speed machines 

Vertical dial types have hydraulic counterbal- 
ance for the vertical head. All dial types are 
equipped with built-in vibration damping units. 

Lubrication is principally automatic. All parts 
within the column are lubricated by a pump and 
splash system; parts within the knee are lubri- 
cated by a similar system; saddle, housing, and 
table parts are lubricated from a built-in man- 
ually operated plunger pump 


TT 
} CINCINNATI 


———e 


Cincinnati Milling and Grinding 
Machine Company plain high 
speed dial-type milling machine 


A coolant arrangement returns the cutting fluid 
to the reservoir in the base. Through cored open- 
ings in the table, saddle, and knee, the coolant 
flows to the space between two sets of telescopic 
tubing, one within the other. The inner tubing, 
incidentally, protects the vertical screw 

Electrical controls are built into a compartment 
at the right-hand side of the column. Start-stop 
push buttons are also built in, at the operator's 
rear working position, left-hand side of the col- 
umn. Opening the motor compartment cover, as 
required for V-belt or motor inspection, auto 
matically breaks the electrical circuit and stops 
the motor 

The motor is mounted on adjustable rails in 
the column. Power is transmitted to the main 
drive pulley through V belts and then to the 
spindle and feed drive through a large multiple 
disk clutch. To reduce operator effort, the clutch 
is equipped with a hydraulic booster. Power is 
supplied by 7% h.p., 10 h.p., and 15 h.p. motors 
for the Nos. 2, 3, and 4 dial types, respectively 

Complete specifications may be obtained by 
writing to The Cincinnati Milling Machine Co., 
Cincinnati 8, Ohio. Ask for their publication No 
M-1623 

For brief reference use |AVE—0207. 


1948-1949 ALCOA LIBRARY CATALOG 

This catalog, published by the Aluminum Com- 
pany of America, 801 Gulf Building, Pittsburgh 
19, Pa., lists the sound motion pictures, visual 
aids, and booklets which this firm publishes as an 
aid to teachers of industrial education. 

Among the sound motion pictures are: Unfin- 
ished Rainbows; Curiosity Shop; This is Alu- 
minum; Aluminum Fabricating Processes; Date- 
line Tomorrow; General Sheet Metal Practice; 
Blanking and Piercing; Drawing, Stretching, and 
Stamping; Tube and Shape Binding; Spinning; 
Machining Aluminum ; Riveting Aluminum; Braz- 
ing Aluminum; Torch Welding; Arc Welding; 
and Resistance Welding 

There are also approximately 20 booklets listed, 

(Continued on next page) 











AMERICAN 
Tecun-RBooks 


JUST PUBLISHED 


GRAPHIC ARTS PROCEDURES by 
R. Randolph Karch. Not just a “type- 
setting” book but a lucid textbook for 
schools that gives comprehensive coverage 
of all processes and procedures. A prac- 
tical and logical approach that meets 
today’s needs. Price, $3.75 


AUTOMOTIVE FUNDAMENTALS 
by Frazee-Bedell and others. As modern 
as your 1949 car, and as expertly written 
as the automotive leaders both in voca- 
tional schools and industry can make it. 
It provides the background of knowledge 
necessary for a full understanding of the 
why ond how of the principles involved 
maintenance, and repair 

Price, $4.90 


in the design, 


of automobiles. 


STRENGTH OF MATERIALS by 
Harris. There is a quantity of related 
information in this field that is importont 
to every machine-trades trainee. This book 
supplies that information in a form that 
you can use even with beginning students. 


VOCATIONAL EDUCATION IN A 
DEMOCRACY by Prosser-Quigley. For 
years the Prosser-Alien edition of this 
book has been a standard reference. 
Now Prosser-Quigley bring out what is 
really an “addition” instead of an “edi- 
tion” of a book that was so fundamentally 
sound that it has guided the course of 
mony years. 


vocational education for 


Dept. H.S. 337 
Please send the books checked 
above on 30 days’ examination. 


Name. 
School 
School Address 


City Zone State 


AMERICAN TECHNICAL 
SOCIETY 
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MECHANICAL 
DRAWING 


PROBLEMS 
By Berg and Kronquist 


A course of study for beginners which 
s devoted to the fundamentals of the 
and develops as ability 





language much 


os time in study permits 

An easy-to-teach text using example 
rather than description and explanation 
Conforms to American Standards. For a 
industrial arts course of high 
school Cloth, $1.96; paper, $1.56 


858 Duroc Bidg Peoria 3, iil 


THE MANUAL ARTS PRESS 


two yeor 
level 





OVER 25 YEARS OF 
SERVICE TO SCHOOLS AND HOBBYISTS 


POTTERY SUPPLIES 
AND EQUIPMENT 


KILNS « CLAYS* GLAZES* WHEELS 


Write for Pottery Catalog 
AMERICAN ART CLAY CO., indianapolis, ind 








PLASTICS 


LUCITE-CATALIN 
PLEXIGLAS 


Jewelry Findings— Project Kits 





SEND FOR NEW CATALOGUE 





PLASTIC CRAFT WORKSHOP 
P.O.Box 127P Rahway, N. J. 





KNOCKDOWN CEDAR CHEST 


Write for Free Price List Today 
GILES & KENDALL CO., Huntsville, Alc. 








( tinued from previous page 
besides 8 art pictures, and a chart on the history 
and chemistry of aluminum 

There is no charge for the use of the motion 
pictures, but payment of transportation charges, 
both ways, is expected 

All of the correlated material on aluminum 
is gratis to teachers, supervisors, and directors of 
industrial arts and vocational education 

For brief reference use |AVE—0208 

TEACHING AIDS 

The educational department of the Behr 
Manning Corp., Troy, N. Y., is offering the 
following free teaching aids to shop teachers who 
them: Lecture Course Supplement 
Coated Abrasives in the Plastics Industry 
Lecture Course Supplement Coated Abrasives 
» the Metal Working Industry 

Wall charts are available in 


apply for 


single copies 
industrial arts and vocational instructors In 
justry’s Woodworking Abrasives.” “Coated Abra 
ive Finishing Metal Coated Abrasives 
Descriptions and Uses and «=“Industry’s Oil 
tones 
Booklets are 
tructors of industrial arts 
r the class library: 25 “Sandpaper 
wi and How to Sharpen 


Shop P cts available in reasonable 


available in units of 25 
and vocational shop 


How and 


copies 


quantities 
industrial arts and 
ocational classe sets of eight shoy 
covering abrasives 
nanufacturing, selection, and 
This offer good only in the I S. A and 


individua tudent use in 
l projects on 
vilstones, 


ibrasives coated 


application 


For brief reference use [AVE—0209 
NEW MUMMERT-DIXON BULLETINS 
A bulletin on facing 
facing tools have t been issued by 
Dixon Co., Hanover, Pa 
The bulletin. on 
lustrates one-way feed heads, two-way feed heads 
to 46 in. It also shows the appli 
facing heads to horizontal boring 


heads and one on spot 
Mummert 
facing heads describes and il 
varving ft 
cation « x 
mills, drill presses, and lathes 

The bulletin on spot facing tools describes the 
roughing and finishing cutters, varying from 2% 
to 6-in. diameters, made by this firm 

For brief reference use |AVE—0210 

CASTOLITE INSTRUCTION MANUAL 

4 manual which explains in simple, nontechnical 
unguage what Castolite is, and how it can be 
used, has been recently published by The Castolite 
Co., Woodstock, Il 

Castolite is easy to use and will produce many 


lity 
tality 


beauty and practical 
everyone to find out the 
The Castolite Compan, 
in kit form and in gallons 

blank which is enclosed in the 
and describes the 


articl I 

To enable 
f Castolite 
product available 

A handy order 
Instructional Manual 
various kits and Castolite products. The price of 
the Castolite Instruction Manual is 25 cents 

For brief reference use IAVE—0211 

HANDY TYPE LIST 

The Ta Publishing Company 
ridge Drive, Dayton Ohio, have 
Handy Type List, giving the average number of 
characters per pica for over 600 type faces and 
sizes, both caps and This information 
will be greatly appreciated by instructors of 
printing classes and their students there 
are school publications 

These lists are free for the asking 

For brief reference use IAVE—0212 

TRIG-EASY CHARTS 

The three trig-easy charts published by the 
Eugene Dietzgen Co., 2425 N. Sheffield Ave., Chi- 
cago 14, Ill., present simplified methods for solving 
trigonometric problems involving plane, com 
pound, and spherical angles 

These little charts will be a real help to stu 
dents, engineers, draftsmen, machinists, and part 
ternmakers. To use them, no previous knowledge 
of higher mathematics is required 

For brief reference use IAVE—0213 


possibilities 
makes their 


illustrates 


1608 Oak 


published a 


lower case 


where 


MILL END BLOCKS 
Priced below actual factory cost 
* 

WRITE FOR PRICES AND FULL DETAILS 


TESTOR CHEMICAL COMPANY 





PAXTON 


Specialists In 
INDUSTRIAL ARTS 
LUMBER & PLYWOOD 
FRANK PAXTON LUMBER CO. 


Des Moines. * Fort Worth «© 
Konsas City °* 


Chicago 


Denver 








LUMBER FOR SCHOOLS 


T. A. FOLEY LUMBER CO 
PARIS, ILL 











ELECTRIC KILNS 
LONG LIFE © RIBBON TYPE HEATING 
ELEMENTS * ANY SIZE 
2000 F* te 2200 F* — Quick Delivery 
JAMES W. WELDON 
laboratory 
2315 Harrisen St. Kanses City 8, Mo 











Heat Treati ¥ 

FORGES—sas fired, no smoke or dirt. 
Sizes from the bench type et right 
to large floor models. 

MELTERS—for sluminum, bress, lead, 
gold, etc., many sizes and types. 


and Equipment 














Electro-Typers 


Especially qualified to be of serv- 
ice to the school printshop. 
Promptness and quality assured. 
Forms returned same day received. 
Badger - American Electrotype Co. 


600 Montgomery Bldg. 
407 East Michigan St., Milwaukee, Wie. 
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FLEXO Bending Jig 


Make Scrolls, Circles, Curves for all kinds of metal 
projects with this amazing tool. Flezo Bending Jig 
bends any kind of metal from 1/16” thick to %” 
square without heating 

Flexo Jig has hundreds of uses. Makes floor lamps 
pin-up brackets, signs, flower holders, et Forms 
graceful curves; works fast; requires no heat; turns 
out expensive looking metal scrollwork for home 
»rojects, gifts, and salable products. Saves you money 
= for itself in one evening. 

Excellent for home shops, schools, sign shops. Flexo Jig 
is precision built and guaranteed. Costs only $7.50. Sent 
omplete, postpaid, ready to use. Order yours today! 


Cc W TOOL COMPANY 
19 Chestnut Street Cambridge, Mass. 


Foy 











LOOMS, Table and Foot 


Reed, Raphia, Handicraft Supplies 


Send for catalog 
J. L. HAMMETT CO. 
CAMBRIDGE, MASS. 











STA-WARM TRIPLEX v 


Heat Glue Pot 


A low cost, high effi- 
ciency quality Electric 
Glue Pot with 3 heat- 
ing control — 
1. Low—for intermittent use. 
. Med.—for continuous use. 
3. High—for quick heating 
Write for details on its 17 


able on otner Sta 
Warms, 1 pt. to 8 
qt., with automatic control 


STA-WARM ELECTRIC CO., Ravenna, ovo 





TOOLS ALWAYS SHARP 

with PLURALITY OILSTONE 
TOOL 

GRINDERS 


ADVERTISERS’ PRODUCTS AND SERVICES 


Advertisers in this index are given a code number in addition to the page number on which the 





advertisement appears. Refer to the odverti 


for product or services available. Write direct 
from a number of advertisers. 





to advertisers or use the coupon in req 


Code 
No. 
20 Adjustable Clamp Compony 
21 Aluminum Company of America 
22 American Art Clay Company. 
23 Americon Gas Furnace ‘ 
24 Americon Hardwood Company 
25 American Steel Foundries 
King Machine Tool Div.) 
26 American Technical Society 
27 Ammco Tools, Inc. 
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29 Atkins and Company, E. C 
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information on products, services, booklets, and catalogs offered. Encircle the code number of the 
advertisement in which you are interested, clip and mail the coupon to INDUSTRIAL ARTS AND 
VOCATIONAL EDUCATION. Your request will receive prompt attention. BRUCE-MILWAUKEE. 





INDUSTRIAL ARTS AND VOCATIONAL EDUCATION 
540 North Milwaukee St., Milwaukee 1, Wis. 
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ADDED INCENTIVE FOR YOUR STUDENTS 


WRC UGHT aluminum projects 
can win \ [" vable ¢ cash. awards 


PEAMWORK is going to pay off in the annual 
aluminum project contest in the Metal Division 
of the Scholastic Arts Awards, conducted by 
Scholastic Magazines and sponsored by Alcoa. 
Good teamwork between you teachers and your 
students may produce a winner in a wrought 
aluminum project. As added incentive for better 
work, remind the boys their aluminum projects 
can win valuable cash awards . . . even if they fail 
to win, they're sure to have fun working with 
aluminum...be proud of their finished projects. 

There are prizes for cast aluminum projects, 
too. For full details, get the Rules Booklet 
for Scholastic Industrial Arts Awards. Write 
Scholastic Awards, 220 East 42nd Street, New 


York 17, New York. 


FREE ! Forming Alcoa Aluminum: 
56 pages; 20 illustrations. Explains the 
fabrications of aluminum by blanking 
and piercing, drawing, spinning, shape 
forming, embossing, coining and stamping. 
Write for your free copy of “Forming 
Aleoa Aluminum™ today. 

Many other helpful how -to-do-it teach- 
ing aids are free to industrial arts teach- 
ers. Write for “Alcoa Library”, the 
catalog that describes these teaching 
helps. ALUminum Company OF AMERICA, 
1773 Gulf Building, Pittsburgh 19, Pa. 





[\ Yevoy/-\ ALUMINUM © 








DRAWING FOR LIFE AND INDUSTRY, 


Green 
Approach drawing through 
found useful in all walks of life. $1.56 
MECHANICAL DRAWING, Berg 
Revised two book edition featuring 
the more effective teaching methods 
Paper book I, 88 cents; Book II, 
Complete Edition 
Paper, 51.50 


areas 


So cents, 
Cloth, $2 50; 
ARCHITECTURAL DRAWING, Waffle 
\ basic course for all interested in 
becoming architectural draftsmen 
€o =: 


BASIC MECHANICAL DRAWING, 
Shaeffer 
Covers fundamentals for beginners at 
the 7th and 8th grade level. 80 cents 


BLUEPRINT READING FOR THE METAL 

TRADES, DeVette and Kellogg 
Complete instructions. Cloth, $2.25; 
Paper, $1.76 


FUNDAMENTALS OF APPLIED 
ELECTRICITY, Jones 
Explanations, demonstrations, and ap 
plications of fundamentals $2.60 


FUNDAMENTALS OF ELECTRICITY, 
Petersen 
\ simplified course organized in terms 


ot $3 separate lessons. god cents 


PRACTICAL ELECTRICITY, Crawford 
For beginners in vocational and in 


dustrial schools S1.g0 


THE FARMER’S SHOP BOOK, Roehl 
Shows and tells how to do all con 
struction, re pan work, etc., needed on 


farms $9.25 


PRACTICAL 
ELECTRICITY 


TEACHING WITH FILMS 


Fern and Robbins 


Especially 


250 TEACHING TECHNIQUES 


Estabrooke and Karch 


Techniques effective in the industrial 


arts freld 


Examination copies gladly sent for 30 days’ study 


ipplied to shop needs. $2.25 


Brick 
BASIC TEATS 


for 


School Shops 


Announcing 
RURAL 
ELECTRIFICATION 


BY J. P. SCHAENZER 


Now off the press — this revised and 


enlarged up-to-date text for high 
school vocational — agriculture classes. 
$3.76 


AUTO MECHANICS, Kuns 
Five paper bound volumes each cover- 
ing a separate unit. 1. The Engine; 
2. Cooling, Lubrication, and Fuel Sys 
3. Automotive Electricity; 4. 
Flow; 5. Chassis Units. 
Each, $1.25 


AUTOMOTIVE SERVICE, Kuns 
and maintenance 
$3.50; Vol. II, $3.75 


tems, 


The 


Powe: 


Covers all 
Service 


AUTOMOTIVE ESSENTIALS, Kuns 


he standard beginner's text. $2.92 


me pair 


Vol I, 


APPLIED MATHEMATICS, Johnson 
For boys learning high school for in 
dustry $1.76 
APPLIED MATHEMATICS FOR GIRLS, 
Davis 
Fundamentals and applications covet 
ing needs in homemaking and occu 


pations open to women >1.560 


SHOP MATHEMATICS, Felker 


Basic for the metal trades 


Mays and Casberg 


Fryklund 


38.25 purposes 


Catalog free on request 


PRINCIPLES OF WOODWORKING, 
Revised, Hjorth 
\ complete and up-to-date high school 
course 52.88 
BASIC WOODWORKING PROCESSES, 
Hjorth 
Covers all basic hand tool processes. 
Profusely illustrated. $2.00 


OPERATION OF COMMON WOOD- 
WORKING MACHINES, Hiorth 
\ beginner's text on the operation of 
most used machines. $1.72 


INSTRUCTIONAL UNITS IN HAND 
WOODWORK, Brown and Tustison 
Basic for upper grades and junior 
high schools. $1.88 


METALWORK ESSENTIALS, Tustison and 
Kranzusch 

Covers the essentials characteristic of 

the entire field. $2.00 
AIR CONDITIONING METAL LAYOUT, 
Kaberlein 

For laying out square, 

circular and transition fittings in 

sheet metal duct work. $3.75, 
SHORT CUTS FOR ROUND LAYOUTS, 
Kaberlein 


rectangular, 


Round Elbows, Angles, Tees, Offsets, 
Papers, Cones, Branches, and Cy- 
clones $3.75, 
TRIANGULATION SHORT-CUT LAYOUTS, 
Kaberlein 
Simplified modern methods used for 
triangulation. $5.00 


PRINTING FOR THE SCHOOLS, Hague 
processes, related information, 
$2.50 


2 
ASIC 


educational values 


SCHOOL-SHOP ADMINISTRATION 


Covers all problems in this area. $2.5 


TRADE AND JOB ANALYSIS 


How to break down jobs for teaching 


Si 





tor modern lathe cramming, 
use the new LeOlond Qa Ona 


INSTRUCTORS WHO WANT their students thoroughly educated in the principles 
of modern lathe operation are turning to the LeBlond Dual Drive. For only Dual Drive 
can demonstrate all these important new operating principles 
@ Single-lever spindle speed shifting @ Running at high speeds 
1800 rpm maximum @ Computing correct spindle speeds with the 
Rapid Speed Selector @ Apron-controlled spindle start and stop e 
Simplified feed and thread settings on an enclosed quick change 
box @ Use of automatic length stops 
And remember, Dual Drive is made by LeBlond, world’s largest manufacturer of lathes 
and cutter grinders for school and industry 
THE @. K. LESLOND MACHINE TOOL COMPANY, CINCINNATI 8, OHIO 
LARGEST MANUFACTURER FA { MPLETE LINE )F LATHE 
SALES OFFICES New York, Philadelphia, Chicago. Detroit 














